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English
Symbol

Notation

Description

Area of stack or duct at sampling location
Cross sectional area of sampling nozzle
Average blockage factor

Moisture content of gas stream
Cunningham correction factor

Re-estimated Cunningham correction factor for particle diameter equivalent to the actual

cut size diameter and calculated using the actual stack gas temperature
Pitot coefficient for the combined cyclone pitot

Coefficient for the pitot used in the preliminary traverse
Concentration of total filterable and condensable particulate
Concentration of PM1 g filterable and condensable particulate

Concentration of PM 5 filterable and condensable particulate

Particle cut diameter
Re-calculated particle cut diameters based on re-estimated Cj, (micrometers)

Cut diameter for cyclone I corresponding to the 2.25 micrometer cut diameter for
cyclone IV

Cyclone I cut diameter corresponding to the middle of the overlap zone between the
cyclone I, 11.0 micrometer performance curve and the cyclone IV 2.25 micrometer
performance curve.

Percent isokinetic sampling

85.49, fi/s (pounds/mole -°R)

Solids recovered from sample jar 1, PM>10

Solids recovered from sample jar 2, <10 and >2.5 PM

Solids recovered from sample jar 3, 2.5 PM

Milligrams of solids on the filter, 2.5 PM

Condensed material recovered from Method 202, <2.5 PM

Molecular weight of dry gas

Molecular weight of wet gas

Number of total traverse points

Reynolds number

Sampling rate (ACFM) for cyclone I to achieve specified D5g

Total dry gas flow rate(DSCFM) through the sampling assembly

Sampling rate (ACFM) for cyclone I to achieve specified D5
Sampling rate (ACFM) for cyclone 1V to achieve specified D5
Barometric pressure

Absolute stack pressure

Stack/nozzle ratio, minimum velocity parameter

Stack/nozzle ratio, maximum velocity parameter

Total projected run time

Sampling time at point n



Notation (Continued)

English
Symbol Description

11 Sampling time at point 1

T Meter box temperature

Tg Absolute stack temperature

\% Velocity of stack gas

Va Sample gas velocity in the nozzle

Vmin Minimum stack velocity

Vmax Minimum stack velocity

Vs Gas volume sampled, corrected to standard conditions (SCF)
Vi Dry gas volume sampled (dry gas meter data), ACF
Ve Quantity of water captured in impingers and silica gel
Z Ratio between estimated cyclone IV D 50 values

Greek
Symbol Description

AH Meter box orifice pressure drop,

AH@ Pressure drop across orifice at flow rate of 0.75 SCFM at standard conditions,
[Note: specific to each orifice and meter box]

Velocity pressure measured at point n during the test run

Ap1 Velocity pressure measured at point 1 during the test run
Apmin Minimum velocity pressure within the isokinetic criteria
Apmax Maximum velocity pressure within the isokinetic criteria
Apg Velocity pressure adjusted for combined cyclone pitot tube
Appy Observed velocity pressure using S-type pitot tube in Method 2 traverse,
preliminary traverse

Aps1 Velocity pressure calculated in Equation 24
Aps, Velocity pressure corrected for blockage
Y Dry gas meter gamma value
0 Total run time
13 Gas viscosity

Other

Symbol Description
%COy Carbon Dioxide content of gas stream
%02 Oxygen content of gas stream
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ACFM
CSR
DSCFM
DSCF
EPA
ICP
PM
PM10
PMp 5
SCF
SCFM
SRI

Acronyms

Actual cubic feet per minute

Constant sampling rate

Dry standard cubic feet per minute

Dry standard cubic feet

U.S. Environmental Protection Agency

Ion coupled plasma spectroscopy

Particulate matter

Particulate matter with an aerodynamic diameter equal to or less than 10 micrometers
Particulate matter with an aerodynamic diameter equal to or less than 2.5 micrometers
Standard cubic feet

Standard cubic feet per minute

Southern Research Institute

vii



MEASUREMENT OF PM,, & PM, , EMISSION FACTORS
AT A STONE CRUSHING PLANT

1. SUMMARY

The purpose of this test program was to accurately measure PMj( and PM> g particulate
emissions from a set of tertiary crushers, a fines crusher, a conveyor transfer point, and a
vibrating sizing screen at a stone crushing plant. These tests were part of the National Stone
Association (NSA) program initiated in 1991 to determine emission factors for the crushed stone
industry. The Vulcan Materials Company Plant in Pineville, North Carolina served as the test
location for the 1996 tests. This plant was selected because (1) a variety of stone processing
equipment was available, (2) there was safe access to all the test locations, (3) the travel costs to
the plant were low, and (4) it was conveniently accessible to representatives of the U.S. EPA and
the State of North Carolina who were invited to view the tests.

These tests were sponsored by NSA and were conducted by Air Control Techniques, P.C.
(ACTPC) in accordance with the test protocols developed for previous tests conducted by
ACTPC for NSA on similar emission sources.

At the present time, there is not a U.S. EPA promulgated reference method for the measurement
of particulate in the PM3 5 size range. ACTPC used a testing technique that is a combination of
Method 201A for PM1¢ and the cascade cyclone particle sizing technique developed by EPA.
This sampling system consists of the PM] ¢ cyclone from Method 201A followed by the PM» 5
cyclone from a five stage cascade cyclone train. A 47mm filter is mounted after the PM» 5
cyclone. The sampling train is identical to Method 201A except that the PM3 5 cyclone is
inserted between the PM1() cyclone and the filter. For this reason, the term "modified Method
201A" used in this report is appropriate for describing the overall test method. This method was
chosen since it is consistent with Reference Method 201A[1] for PM | and with an EPA test
development report concerning PM» 5 particulate[2],

A conventional quasi-stack system was used to conduct emission tests on the inlets and outlets of
a 7 foot shorthead tertiary crusher and a 1560 omni-cone tertiary crusher. This method has been
used in previous studies to develop AP-42 emission factors. Two enclosures were built at the
inlets to the tertiary crushers, and one enclosure was built around the outlet of both tertiary
crushers. The enclosures were ducted together to a common sampling point where the modified
Method 201A sampling train was used to measure particulate concentrations. Using this testing
approach, all of the PM( emissions from the crushers inlets and outlets were captured
efficiently. Adjacent ambient sources of PM ¢ emissions did not affect the results. This is the
most accurate method available for the capture and testing of fugitive particulate emissions from
tertiary crushers.

A quasi-stack enclosure was used for capturing fugitive particulate emissions from the conveyor
transfer point and the fines crusher. This method has been used in previous studies to develop
AP-42 emission factors. In both sources, separate inlet and outlet enclosures were combined into
a duct leading to the sampling location. The Modified Method 201 A sampling train was used to
measure the PM ¢ and PM3 5 emission rates in both sets of tests.

The vibrating sizing screen emission tests were conducted using a track-mounted hood system.
This fugitive emission testing procedure is an adaptation of EPA Reference Method 5D. This
method has been used in previous studies to develop AP-42 emission factors. The traversing
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National Stone Association

hood had dimensions of 2 feet by 2 feet and was mounted approximately 12 inches above the
upper screen deck of the vibrating sizing screen. The small hood size and the mounting position
ensured that the normal PM1( particulate emissions were not significantly influenced by the
fugitive emission capture system. The hood capture velocity was selected based on smoke tube
qualitative observations of the fugitive dust capture characteristics. The track-mounted hood was
ducted to a sampling location where the modified Method 201 A sampling train was used to
measure the PM|( and PMj 5 particulate concentrations.

The PM1( and PM> 5 emission factors are presented in Table 1. The PM)( emission factors are
based on the modified Method 201A filter catches combined with the less than PM () acetone
rinses. The ambient particulate concentrations were measured using an MIE nephelometer and
the concentrations have been factored out of the emission factors presented in Table 1. The
ambient concentrations were less than 2% of the total observed particulate concentrations.

Table 1. PM1¢ and PM2 5 Emission Factors
Equipment Tested Emission Factor | Pounds of Emission per
_ Size Range Ton of Stone Throughput

Tertiary Crusher < 2.5 Microns 0.00009
Tertiary Crusher < 10 Microns 0.00036
Fines Crusher < 2.5 Microns 0.00007
Fines Crusher < 10 Microns 0.00032
Conveyor Transfer Point 2.5 Microns 0.000013
Conveyor Transfer Point < 10 Microns 0.000042
Vibrating Screen < 2.5 Microns 0.00005
Vibrating Screen < 10 Microns 0.00028

The PM 1 results are very similar to those already published in AP-42. The results of the 1996
tests are compared with the present AP-42 data in Table 2. With the exception of the fines
crusher, these results are similar to the AP-42 data. The differences that do exist are due
primarily to normal plant-to-plant variability.

Table 2. Comparison of PMj( Results with AP-42
Source Pineville 1996 AP-42 Ratio,
(Present Data)/(AP-42)
Tertiary Crushers 0.00036 0.00059 0.61
Fines Crusher 0.00032 0.00200! 0.16
Conveyor Transfer Point 0.000042 0.000048 0.88
Vibrating Screen 0.00028 0.00084 ' 0.33

1 Not a true fines crusher. This crusher was the seventh crusher in the crushing circuit but not a
true fines crushing application.

Air Control Techniques, P.C. 2 December, 1996
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2. SAMPLING LOCATIONS AND TESTING PROCEDURES

2.1 Objectives

The objective of these tests was to accurately measure PMj and PM9 5 emissions from a set of
tertiary crushers, a fines crusher, a conveyor transfer point, and a vibrating sizing screen at a
stone crushing plant. All of these sources were controlled with conventional wet suppression
techniques. The specific objectives included the following,

o Efficiently capture the PM1( and PM) 5 emissions entrained by the equipment being
tested without significantly affecting the emission rate from the equipment.

¢ Determine the PM( and PM» 5 emissions concentrations using modified Method
201A.

¢ Determine the ambient PM 1 and PM3 5 concentrations during the three to six hour
time period of the emission test.

¢ Calculate the equipment specific PM1( and PM> 5 emission factors based on
measured stone throughput rates.

e Measure the moisture content, size distribution, silt content and throughput rates of
the stone being handled by the specific pieces of equipment to document the
representativeness of the test conditions.

e Measure the ambient temperatures, barometric pressures, and relative humidity to
document the representativeness of the test conditions.

e Measure the ambient wind speed and direction during the vibrating sizing screen
tests to confirm that the sampling criteria were satisfied throughout the test periods.

2.2 Process Description and Operation

The Vulcan Materials Company Plant in Pineville, North Carolina produces 1.5 million tons of
crushed granite per year. It uses crushing, screening, and conveying equipment that is
representative of the crushed stone industry in general. A flowchart of the plant process
equipment is shown in Figure 1.

Tertiary Crushers

The 7 foot shorthead and 1560 omni-cone tertiary crushers are located side-by-side and were
tested simultaneously. The feed stream to both tertiary crushers is the oversized stone
discharged from the two parallel 8 foot by 20 foot vibrating sizing screens. The crushers
discharge the crushed stone onto conveyor C-4 shown in Figure 1. The stone is transferred from
conveyor C-4 to conveyor C-3 and is then sent back to the vibrating sizing screens. The stone
flow through this part of the Pineville plant is termed “closed circuit” because oversized material
recirculates through the vibrating sizing screens and crushers until the stone is crushed small
enough to fall through the vibrating sizing screen.

Air Control Techniques, P.C. 3 December, 1996
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Fines Crusher

The 48 inch grya-disc fines crusher receives material from two conveyors shown as C-19 and
C-21 in Figure 1. Conveyor C-19 handles small stone that has passed through the second deck of
the dual 8 foot by 20 foot triple deck vibrating sizing screens and fine material that has passed
through the third deck of the 6 foot by 16 foot triple deck vibrating sizing screen. The gyra-disc
also receives the oversized stone from the 6 foot x 16 foot fines vibrating sizing screen. This
oversized stone is conveyed to the fines crusher on conveyor C-21. The fines crusher discharges
the crushed stone onto conveyor C-20 in Figure 1.

Conveyor Transfer Point
The transfer point from conveyor C-4 to conveyor C-3 was also tested for emissions. This
conveyor handles the material that has been sent to the tertiary crushers for size reduction.

Vibrating Sizing Screens

There are two parallel 8 foot by 20 foot vibrating sizing screens. The screen serves the 7 foot
shorthead tertiary crusher. A splitter is used to proportion the stone between the parallel
vibrating sizing screens. The splitter directs 60% of the total stone flow to the vibrating sizing
screen tested and the downstream shorthead crusher. The stone is fed to the vibrating sizing
screens and tertiary crushers by conveyor C-3 shown in Figure 1.

Wet Suppression Fugitive Dust Control

Wet suppression is used for fugitive dust control of the 7 foot shorthead tertiary crusher, the

1560 omni-cone tertiary crushers, the vibrating sizing screens, the conveyor transfer points, and
the fines crusher. Water spray nozzles are located on (1) the outlet of both the 7 foot shorthead
and 1560 omni-cone tertiary crushers, (2) the outlet of the 5 2 foot standard secondary crusher,
(3) the 6 foot by 16 foot vibrating sizing screen upstream of the secondary crusher, and (4) on the
outlet of the 48 inch gyra-disc.

Not all water spray nozzles in the overall plant system are required to control fugitive dust
emissions. The amount of wet suppression required to control fugitive dust emissions is
dependent on the ambient temperature, relative humidity, and the composition of the material
being handled. Over-wetting of the stone does not have any environmental benefits, and it can
cause blinding of the lower screens or blockage of the fines discharge chute underneath the
vibrating sizing screens.

2.3 Fugitive Emission Capture Procedures

NSA and EPA have sponsored a number of studies concerning PM () emissions from stone
crushing plants.[3-10] Since 1992, NSA has tested 4 tertiary crushers, 4 vibrating sizing screens,
3 transfer points, 1 fines crusher and 1 fines vibrating sizing screen for PM | emissions (AP-42
Section 11.19.2 Crushed Stone Processing). There have also been tests conducted on three
quarry haul roads and a storage pile. The PM1( emissions tests performed at the Vulcan
Materials Company, Pineville Plant supplement all these data. Prior to the 1996 tests at
Pineville, no PM» 5 data have been available in AP-42 or the general technical literature. The
PM3 5 emission factor data are of interest due to the November 1996 proposed changes in the
particulate National Ambient Air Quality Standards.

The objective of these tests was to accurately measure PM1( and PM3 5 emissions from a set of
tertiary crushers, a fines crusher, a conveyor transfer point, and a vibrating sizing screen. Since

Air Control Techniques, P.C. 5 December, 1996
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there are no air pollution control devices on these units, fugitive emission capture procedures
were needed. The emission capture procedures that are generally applied to fugitive dust
emission sources include (1) enclosures and quasi-stack sampling, (2) roof monitor sampling,
and (3) upwind-downwind profiling. ACTPC considered the criteria listed in Table 3 in
selecting the emission capture procedures and designing the specific systems for the test
program. Due to the physical configuration of the stone processing equipment tested at
Pineville, ACTPC used the same emission capture procedures that have been used to develop the
existing AP-42 database for crushed stone processing.

Table 3. Fugitive Emission Capture Procedure
Selection and System Design Criteria

e The capture system should not create higher-than-actual PM 1 and PM3 5
emission rates due to high gas velocity conditions near the point of PM ¢ and
PMy 5 particle entrainment.

e The capture system should not create a sink for PM ¢ and PM? 5 emissions.

e The capture system should isolate the process equipment unit being tested
from other adjacent sources of PM1g and PMp 5 emissions.

e The capture system should not create safety hazards for the emission test crew
or for plant personnel. It should not create risks to the plant process
equipment.

e The capture system should not obstruct routine access to the process
equipment by plant personnel.

e The capture system and overall test procedures should be economical,
practical, and readily adaptable to other plants so that these tests can be
repeated by organizations wishing to confirm or challenge the emission factor
data developed in this project.

The conventional quasi-stack sampling procedure satisfied these criteria for tests of a set of
tertiary crushers, fines crusher, and conveyor transfer point. The roof monitoring procedure
conducted using a traversing hood satisfied these criteria for the vibrating sizing screen.

Quasi-Stack Enclosures for the 7 Foot Shorthead and the 1560 Omni-Cone Tertiary
Crushers

The inlet to the two tertiary crushers was defined as the discharge chute of the vibrating screens
into the crusher vessel. The inlet area of the 7 foot shorthead crusher had a height of
approximately 1% feet and a diameter of approximately 7 feet. The inlet area of the 1560 omni-
cone crusher had a height of approximately 1 foot and a diameter of approximately 5 feet. The
inlets of both crushers were enclosed with sealed metal sheeting to allow capture of the PM 19
and PM» 5 emissions caused by the stone-to-stone attrition. The discharge points of both
crushers is conveyor C-4 shown on Figure 1. The discharge areas of both crushers were enclosed
together. The combined outlet enclosure extended 5 feet upstream and downstream of both
crushers. The combined outlet enclosure measured approximately 4 feet high by 30 feet long by
5 feet wide and was constructed of sealed foam board supported on a wood frame.

The tertiary crusher inlet enclosures each had 8 inch takeoff ducts. These two 8 inch ducts were
wyed together into a 12 inch duct. Photograph 1 (Appendix A) shows both inlet enclosures, the
takeoff ducts, and the wye. The combined crusher outlets enclosure had a 16 inch diameter
takeoff duct. The combined 12 inch diameter inlet duct was teed together with the 16 inch
crusher outlet duct leading to an 18 inch diameter duct. Photograph 2 shows the combined outlet

Air Control Techniques, P.C. 6 December, 1996




National Stone Association

enclosure takeoff and tee. Photograph 3 shows the 7 foot shorthead side of the combined outlet
enclosure. The 18 inch diameter duct was connected to a forward curved type centrifugal blower
having a capacity of approximately 2,500 ACFM. With all of the enclosures ducted into the

18 inch diameter duct, only one test location was required. The PM]( and PM 5 emissions
measurements for the tertiary crusher were conducted in the 18 inch diameter duct shown in
Photograph 4. Air flow measurements were made in each leg of the system. Dampers were used
to balance air flow. Table 4 shows the measured air flows.

Table 4. Tertiary Crusher Enclosure Specifications

Enclosure Volume of Air Flow in | Air Changes, | Diameter of | Gas Velocity
Enclosure, Enclosure Number per Enclosure in Duct,
Cubic Feet Duct, Minute Duct, Feet per
ACFM Inches Minute

Inlet of 7 Foot

Shorthead 58 425 73 8 1,200

Inlet of 1560

Omni-cone 20 300 15.0 8 840

Combined 1200 actual

Outlet (~60% solid)

Enclosures 480 1775 3.7 16 1,260

Total System,

Test Location

Specifications 558 2500 45 18 1,440

Particulate readings were made using an MIE nephelometer to correct the observed PM ;¢ and
PM3 5 concentrations measured in the outlet duct. The ambient concentrations were subtracted
from the measured test location concentrations. The ambient concentrations were consistently

less than 2% of the total observed PMj( and PM> 5 concentrations.

The combined gas flow from the inlet and outlet enclosures was controlled by a Dayton Model

- 7C507, 18 Y4 inch diameter, % horsepower blower. The average air flow rate of 2,500 ACFM

was sufficient to maintain a negative pressure in all parts of the enclosures. Negative pressures
were necessary to ensure that there was no loss of PM g and PM; 5 emissions from the
enclosures. High negative static pressures were undesirable because there could be high velocity
ambient air streams entering the enclosure that would bias the test results to higher-than-actual

emissions.

"Roof" Monitoring Traversing Hood Test Procedures for Vibrating Sizing Screens

The track-mounted hood system used for sampling the vibrating screen consisted of a 2 foot by 2
foot galvanized steel hood suspended 12 inches above the upper deck of the vibrating sizing
screen. The position of the hood above the stone is shown in Photographs 5 and 6. This hood
position was sufficiently close to the upper screen deck to ensure good emission capture but not
so close that the entering air stream caused significantly greater-than-actual PMq and PM> 5
emissions. ACTPC belicves that there was only a slight bias to higher-than-actual particulate
concentrations due to the close placement of the hood above the moving stone on the upper

screen.

Air Control Techniques, P.C.
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A Dayton Model 7C553, 9 inch diameter, ¥4 horsepower radial blade blower was used to
maintain the capture velocity of the air entering the hood. This face velocity was set at 200 feet
per minute based on the hood capture characteristics observed during qualitative smoke tube
tests. This velocity is substantially higher than the 50 feet per minute minimum capture velocity
specified for vibrating screens in the report by JACA Corporation, entitled “Control of Air

Emissions from Process Operations in the Rock Crushing Industry.” The traversing hood

capture velocity is also substantially higher than many other types of industrial hoods.

The top area of the vibrating screen was divided into a 3 by 8 array of sampling points, each of
which was 2 feet by 2 feet. The only area not sampled was the 4 foot strip across the upper inlet
side of the vibrating screen where the stone feed dumps onto the top of the screen. Positioning
the hood in this location was not necessary or prudent due to the constant stream of falling stone
from the discharge chute (Photograph 6). Air moving downward with the stream of stone from
the chute travels along the screen and was captured in the 3 by 8 sampling array.

ACTPC sized the ductwork from the hood to the sampling location for an average gas flow
velocity of approximately 1,000 feet per minute. The purpose of this velocity was to ensure that
there were no impaction losses of PMj particles in the duct. This velocity is also sufficiently
low to prevent scouring of PM] g particles from the surfaces of large particles inadvertently
captured by the closely positioned hood. Some settling of particles substantially larger than 10
microns was anticipated due to this design velocity. However, observations after each test
indicated that these losses were relatively small. The capture and measurement of particles
larger than 10 microns was not intended in this test program. The emission capture system was
designed specifically for PM( and PMj 5 particles, which have negligible settling rates as
indicated by their very low terminal settling velocities.

The gas stream from the hood entered a short section of 12 inch diameter flexible duct that
allowed the hood to traverse the 3 by 8 array over the vibrating screen. The flex duct was
connected to a rigid 12 inch duct that led to the sample location and a blower that was on the
ground approximately 35 feet below. Photograph 7 shows the flexible and the rigid ductwork.

Wind speed and direction were monitored to ensure that emissions from the adjacent downwind
screen (not being tested) did not bias the tests. The wind speed and direction criteria were

(1) sustained wind speeds < 10 mph, (2) gusts < 15 mph, and (3) wind direction predominantly
from the west and south. It was not necessary to interrupt the tests at any time to satisfy these
criteria. Photograph 8 shows the placement of the wind speed and direction indicator. This
location was chosen because there were no airflow disturbances, and the sensors were at the
same elevation as the vibrating screen.

Quasi-Stack Enclosure Testing Procedures for the Conveyor Transfer Point

Enclosures were built around the transfer point of conveyor C-4 to C-3 in Figure 1. The inlet to
the transfer point conveyor C-4 had an area of 4 feet by 5 feet. This area was covered, to the
maximum extent possible, with sealed foam board to allow the natural air flow induced by the
stone flow to carry the PM( and PM3 5 emissions to the outlet of the transfer point. The
middle of the transfer point was also covered to maintain the induced air draft caused by the
stone on the conveyor. The discharge point of the of the transfer point is conveyor C-3, which
leads to the 8 foot by 20 foot vibrating screens. The transfer point allows oversized material to
be recycled in a closed loop until it is crushed to at least the size of the top screen.

The outlet of the transfer point, having an area of approximately 1 foot by 4.5 feet, was enclosed,
and a hood was built to capture PM}( and PM5 5 emissions. Photograph 9 shows the transfer
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point hood enclosure outlet. The hood had a 12 inch diameter, eighteen foot long outlet duct that
lead to the ground. Photograph 10 shows the transfer point outlet duct. This outlet duct was
used as a combined sampling point for both the inlet and the outlet of the transfer point. When
the outlet duct reached the ground, it turned 90° and proceeded to the blower. A Dayton Model
7C553, 9 inch diameter, /4 horsepower radial blade blower was used to maintain the capture
velocity of the air entering the hood. The face velocity was set at 200 feet per minute based on
the hood capture characteristics observed during qualitative smoke tube tests. The average air
flow rate of 900 ACFM was sufficient to maintain a negative pressure in all parts of the
enclosures. Negative pressures were required to ensure that there was no loss of PMyq and
PMj 5 emissions from the enclosures. High negative static pressures were undesirable because
there could be high velocity ambient air streams entering the enclosure, which could increase
emissions.

ACTPC sized the ductwork from the hood to the sampling location for an average gas flow
velocity of approximately 1,000 feet per minute. This velocity was selected to minimize
impaction losses of particulate matter and to avoid scouring-related generation of large particles
inadvertently captured in the enclosure hoods.

Quasi-Stack Testing Procedures for the 48 Inch Gyra Disc Fines Crusher

The inlet to the fines crusher was defined as the discharge chute of conveyors C-19 and C-21
into the crusher vessel (Figure 1). The inlet area of the 48 inch gyra-disc had a height of
approximately 1 foot and a diameter of approximately 4 feet. The inlet of the fines crusher was
enclosed with sealed metal sheeting to allow capture of the PM g and PM5 5 emissions caused
by the stone to stone attrition. The discharge point of the fines crusher is conveyor C-20 in
Figure 1. The discharge of the fines crusher was enclosed. The outlet enclosure measured
approximately 4 feet high by 12 feet long by 4 feet wide and was constructed of sealed foam
board supported on a wood frame.

The fines crusher inlet enclosure had a 12 inch diameter takeoff duct. Photograph 11 shows the
fines crusher inlet enclosure and takeoff duct. The fines crusher outlet enclosure had a 16 inch
diameter takeoff duct shown in Photograph 12. The 12 inch diameter inlet duct was teed
together with the 16 inch diameter fines crusher outlet duct to lead to an 18 inch duct.
Photograph 13 shows the combined outlet enclosure takeoff and tee. The 18 inch diameter duct
was connected to a forward curved centrifugal blower having a capacity of 2,350 ACFM. With
both of the enclosures ducted into the 18 inch diameter duct, only one test location was required.
The PM1g and PM2 5 emissions measurements for the fines crusher were conducted in the 18
inch diameter duct shown in Photograph 14. Air flow measurements were conducted in each leg
of the system. Table 5 shows the measured airflow of each leg of the system,

Ambient air particulate readings were conducted using an MIE nephelometer to correct the
PMj0 and PMj 5 concentrations in the duct. The ambient concentrations were subtracted from
the measured test location concentrations. The ambient concentrations were consistently less
than 2% of the total particulate concentrations.
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National Stone Association

Table 5. Fines Crusher Enclosure Specifications

Enclosure Volume of Airflow in | Air Changes, | Diameter of | Gas Velocity
Enclosure, Enclosure Number per Enclosure in Duct,
Cubic Feet | Duct, ACFM Minute Duct, Inches Feet per
Minute
Inlet
Enclosure 12.6 660 524 12 840
Outlet 192 actual
Enclosure (30% solid)
134.4 1,690 12.6 16 1,200
Total System,
Test Location :
Specifications 147 2,350 16.0 18 1,320

The combined gas flow from the inlet and outlet enclosures was controlled by a Dayton Model
7C507, 18 4 inch diameter, % horsepower blower. The average air flow rate of 2,350 ACFM
was enough to maintain negative pressures in all parts of the enclosures. Negative pressures
were required to ensure that there was no loss of PM{ () and PM3 5 emissions from the
enclosures. High negative static pressures were undesirable since there could be high velocity
ambient air streams entering the enclosure, which could increase emissions,

2.4 PM,, and PM, ; Sampling Methods and Equipment

At the present time, there is not a U.S. EPA promulgated reference method for the collection and
analysis of particulate in the PMj 5 size range. Accordingly, there is not an off-the-shelf
procedure. ACTPC evaluated possible alternative testing techniques and recommended that the
NSA tests be conducted using a method that is a combination of Method 201A for PMj( and the
cascade cyclone particle sizing technique previously developed by EPA. This sampling system
consists of the PM1 cyclone from Method 201A followed by the PM3 5 cyclone from a five
stage cascade cyclone train. A 47mm filter is mounted after the PM3 5 cyclone. The sampling
train is identical to Method 201A except that the PM3 5 cyclone is inserted between the PM1(
cyclone and the filter. For this reason, the term "modified Method 201A" is used in this report
and is appropriate for describing the overall test method. The modified Method 201A sampling
equipment and procedures are discussed in detail in a 1989 report prepared by Southern Research
Institute for EPA’s Emission Measurement Laboratory.[2] This report is presently the only EPA
published material available concerning measurement of PM 5 emissions. This method
satisfied all Method 201A requirements and is most consistent with EPA reference method
procedures in general.

Both cyclones and the filter are coupled closely together so that the entire sampling head shown
in Figure 2 can be operated in-situ. This is important to avoid the biases in the test method
caused by particle losses or particle size distribution changes in the nozzle and probes used in
extractive (non in-situ) tests. The PMj¢ cyclone in the sampling head is termed cyclone I
because it is the first cyclone in the original cascade cyclone sampling train. For the same
reason, the PM3 5 cyclone is termed cyclone IV because it is the fourth cyclone in series in the

Air Control Techniques, P.C.
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complete cascade cyclone train. The sampling train is operated in a manner that is consistent
with U.S. EPA Reference Method 201A and other EPA particulate matter measurement
methods.. The complete sampling procedures are described in reference 2 and in a set of
equations shown in Appendix B. It should be noted, however, that ACTPC has modified some
of the nomenclature in the equations to forms consistent with Method 201A and other EPA
particulate emission testing reference methods.

Figure 2. Modified Method 201A Sampling Head

As with Method 201A, the modified method 201A is a constant sampling rate (CSR) technique.
It is critical to maintain the actual sample gas flow rate in each of the cyclones at a rate that
provides the desirable particle collection efficiencies. Cyclone I must collect particles that have
a D5 (particle size collected with 50% efficiency) between 9 and 11.0 microns in order to be
consistent with Method 201A. Cyclone IV (the second cyclone in Figure 2) should optimally
have a cut diameter between 2.25 and 2.75 microns. Using the cyclone performance curves
provided in reference 2 and summarized in Appendix B, ACTPC has calculated the sampling
rates necessary to simultaneously satisfy the cyclone I and cyclone IV D5 ranges. The area
between the two solid lines in Figure 3 demonstrates that this range is reasonably large for
sources operating at elevated gas temperatures, However, the acceptable operating range
becomes extremely narrow at ambient temperatures such as the fugitive sources tested as part of
this project. Even slight changes in air temperature can result in deviations from the desired Ds5p
range. Furthermore, it is important to maintain the sampling velocities in the nozzle at a rate that
is between 80% and 120% of the isokinetic velocity.

Sample times were relatively long to ensure that catch weights of both the PM () and PM3 5
cyclones could be analyzed gravimetrically. All sample times were based on 6 hours with the
exception of run 1 on the fines crusher, which was limited to 3 hours due to approaching weather
conditions. These sampling times were considerably longer than the one-hour runs typically
used in EPA Methods 5 and 17 for the measurement of total filterable particulate. These long
sampling times were needed due to the relatively low particulate matter concentrations in the
PM3 5 size range.
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Figure 3, Sampling Rate Requirements of Modified Method 201A

2.5 Monitoring Process Operating Conditions

There are a number of process variables and weather conditions that could conceivably influence
PM1 and PMj 5 emission rates from the equipment tested.

Stone moisture level
Stone size distribution
Stone silt content
Stone throughput rates
Stone type

Stone density

All of these variables, with the exception of stone type, were monitored using a combination of
plant instruments, special monitoring equipment, and stone sample analyses. Stone type was not
monitored because granite is the only type of stone processed at this plant.
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It was also necessary to monitor the ambient particulate concentrations in the two size ranges so
that the emission rates could be corrected for ambient particulate entering the enclosures and
vibrating screen hoods.

Stone Moisture Levels

Stone samples were taken during each of the emission tests. In all cases, these samples consisted
of 2 linear feet long samples of stone from the conveyor serving the unit being tested. Table 6
outlines the conveyors that were used for each particular unit tested. The conveyors were
stopped by plant personnel for approximately 5 minutes to permit the ACTPC test crew to
remove the stone sample. The sample was placed in a sealed plastic bucket. The samples were
weighed and multiplied by the conveyor speed in order to calculate a stone throughput rate in
tons per hour.

Table 6. Stone Sample Conveyor Locatibns (Figure 1)

Date Corresponding | Sample Conveyor
Run Numbers Number

November 11, 1996 TP -1 Conveyor C-4
TC-1

November 12, 1996 TP -2 Conveyor C-4
TC-2

November 13, 1996 TP -3 Conveyor C-4
TC-3

November 18, 1996 VS-1 Conveyor C-3

November 19, 1996 VS-2 Conveyor C-3

November 20, 1996 VS§-3 Conveyor C-3

November 18, 1996 FC-1 Conveyor C-20

November 19, 1996 FC-2 Conveyor C-20

November 20, 1996 FC-3 Conveyor C-20

A sample was selected for analysis by placing the stone in a pile and dividing it into four
quadrants. The quadrant randomly selected for analysis was further subdivided in quadrants
until the sample quantity was less than approximately 8 pounds. Following the procedures
outlined in Appendices C.1 and C.2 of the Fifth Edition of AP-42, the sample was weighed, dried
and reweighed. The weight loss during the drying cycle was used to calculate the moisture
content.

Ambient PM,, and PM, ; Particulate Levels

An MIE, Inc. nephelometer was used to monitor and provide real time data on the ambient levels
of PM1¢ and PM 5 particulate during the tests. This instrument provided a time weighted
average (TWA) of ambient particulate matter concentrations in micrograms per cubic meter on a
real-time basis. Measurements were taken during the all of the emission factor tests. The
ambient concentrations were subtracted from the in-stack concentrations of the emission factor
tests. The nephelometer readings were taken approximately 200 feet from any operating
equipment to ensure that the data was representative of background ambient air concentrations.
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Stone Size Distribution and Silt Content

Samples of the stone obtained during the test (Section 2.5.1) were used to determine the size
distribution and silt content. The silt content has been defined as the less than 200 mesh
material. The initial sample quadrants used for moisture analysis were also used for analysis by
ASTM sizing screens. The sample of approximately 8 pounds (following moisture analysis) was
allowed to cool and then loaded into the ASTM sizing screens.

The following specific sizing screens were used.

0.375 inches (9.5 millimeters)
4 mesh (4.75 millimeters)

40 mesh (425 microns)

100 mesh (150 microns)

200 mesh (75 microns)

400 mesh (38 microns)

The loaded ASTM screens were placed in a RO-TAP® shaker and processed for 10 minutes.
The weights of stone remaining on each of the screens were then determined by subtracting the
screen tare weights from the loaded weights.

Stone Throughput Rates

The stone processing rate for the crushers has been defined as the total volume of stone exiting
the crushers and discharging on the conveyor belt. The stone processing rates for the transfer
point and vibrating screens have been defined as the total volume of stone entering the transfer
point and vibrating screen. The throughput rate for the vibrating screen was factored down to
60% of the total amount going to the two vibrating screens in parallel. The 60% multiplier is
based on the plant setting for the splitter that controls the stone flow to the two crushers. The

throughput capacity of the 7 foot shorthead crusher is greater than the throughput capacity of the
1560 Omni-cone crusher.

The stone samples (2 linear feet) taken from the conveyor were weighed. The values were
multiplied by the conveyor speed in feet per minute and then divided by 2 (length of conveyor
sample) to produce a pounds per minute stone throughput. This number was then multiplied by
60 minutes and divided by 2,000 pounds per ton to yield a stone throughput rate in tons per hour.
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3.0 TEST RESULTS

3.1 Stone Moisture Levels

The stone moisture levels for the PMj( and PM3 5 emission factor tests are presented in

Table 7. The moisture levels for this test were lower than previous NSA sponsored tests. Only
one test was conducted when the moisture level of the stone being processed was higher than
1%.

Table 7. Stone Moisture Levels

Date Corresponding | Sample Conveyor | Stone Moisture

Run Numbers ~ Number Level

November 11, 1996 TP-1 Conveyor C-4 0.78%
TC- 1

November 12, 1996 TP-2 Conveyor C-4 1.4%
TC-2

November 13, 1996 TP -3 Conveyor C-4 0.89%
TC-3

November 18, 1996 VS§-1 Conveyor C-3 0.59%

November 19, 1996 VS§-2 Conveyor C-3 0.40%

November 20, 1996 VS -3 Conveyor C-3 0.47%

November 18, 1996 FC-1 Conveyor C-20 0.62%

November 19, 1996 FC-2 Conveyor C-20 0.80%

November 20, 1996 FC-3 Conveyor C-20 0.76%

3.2 Ambient PM,, and PM, ; Concentrations

The ambient PM( and PM7 5 concentrations were monitored by an MIE Dataram
nephelometer. The MIE Dataram provides a real-time and time weighted average measurement
of airborne particulate concentrations. The Dataram measures mass concentrations of airborne
dust, smoke, mists, and fumes and provides continuous real-time readouts. The Dataram has a
wide measurement range from 0.0001 milligrams per cubic meter to 400 milligrams per cubic
meter. The major advantage of the Dataram is that the results are instantaneous and can be
produced immediately without laboratory gravimetric analyses of filters.

The nephelometer was used to measure time weighted averages of PM g and PM> 5
concentrations during the emission factor tests. The ambient concentrations of PM ¢ and PM> 5
are presented in Table 8.
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Table 8. Time Weighted Average (TWA) Ambient Particulate Concentrations
Date Sample Sample | Corresponding PM> 5 PMjg
Start Time | Stop Time | Run Numbers Particulate Particulate
Concentration, | Concentration,
micrograms/ | micrograms/
cubic meter cubic meter
November 11, 1996 10:38 11:38 TP-1, TC-1 N/A 54.5
November 11, 1996 11:39 12:45 TP-1,TC-1 22.2 N/A
November 12, 1996 10:15 11:21 TP-2,TC-2 N/A 21.1
November 12, 1996 11:27 13:10 TP-2,TC-2 13.6 N/A
November 13, 1996 08:07 10:10 TP-3,TC-3 N/A 342
November 13, 1996 10:13 12:35 TP-3, TC-3 28.5 N/A
November 18, 1996 09:23 10:14 VS8-1,FC-1 N/A 197.3 1
November 18, 1996 07:55 09:20 VS-1,FC-1 9291 N/A
November 19, 1996 09:00 10:20 VS-2,FC-2 N/A 35.2
November 19, 1996 10:23 11:41 VS8-2,FC-2 22.9 N/A
November 20, 1996 08:30 09:36 VS8-3,FC-3 N/A 58.3
November 20, 1996 09:38 11:27 V§-3,FC-3 42.7 N/A

1 Note, Hazy day.

3.3 Stone Throughput Rates

The stone throughput rates were calculated for each processing unit using the formula discussed
in Section 2.5.4 of this report. The total stone throughput rate of the vibrating screens was
multiplied by 60% based on the plant-set feed rates to each screen and the capacity of the 7 foot
shorthead and 1560 omni-cone crushers. The calculated stone throughput rates for the vibrating
screen and the 7 foot shorthead tertiary crusher are presented in Table 9.

Table 9. Stone Throughput Rates
Date Corresponding Sample Conveyor | Stone Throughput Level,
Run Numbers Number Tons/Hour
November 11, 1996 TP-1 Conveyor C-4 952.1
TC-1
November 12, 1996 TP -2 Conveyor C-4 889.0
TC-2
November 13, 1996 TP-3 Conveyor C-4 1,034.9
TC-3
November 18, 1996 VS§-1 Conveyor C-3 907.3
November 19, 1996 V§-2 Conveyor C-3 906.3
November 20, 1996 V§-3 Conveyor C-3 1,123.3
November 18, 1996 FC-1 Conveyor C-20 249.5
November 19, 1996 FC-2 Conveyor C-20 254.5
November 20, 1996 FC-3 Conveyor C-20 252.4
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3.4 PM,, AND PM, ; Emission Factors

The PM1 ¢ and PM3 5 emission factors were calculated in accordance with the procedures
illustrated in the example calculation in Appendix C. The particulate captured on the filter and
in the PM3 5 cyclone outlet tube was weighed and added to yield a total PM> 5 capture weight.
The PM3 5 capture weight was added to the particulate captured in the PM1g cyclone outlet tube
and the PM3 5 cyclone catch cup to supply the PM( capture weight. These two separate
capture weights were divided by the dry standard cubic feet of gas sampled to determine the
concentration of PM1( and PM3 5 particulate matter in the gas sampled.

The PM and PM7 5 emissions from the vibrating screen were determined by multiplying the
PMj 0 and PM 5 particulate concentrations measured in the hood-blower system by 24 separate
sampling points.

The data are expressed in pounds of PM1( and PM7 5 per ton of stone throughput. The
measured PM] o and PM3 5 emission factors are presented in Table 10. The low emission
factors are consistent with general observations and photographs taken during the test. There
were no visible fugitive dust emissions during the tests.

Table 10. PM} and PMj 5 Emission Factors

Equipment | Tertiary Crusher Fines Crusher Conveyor Transfer Vibrating Screen .
Point ‘

Emission | PMy1gp | PMa s | PMjg | PMy s PMjo PMj 5 PMjp { PMp 5.
Factor Ib/ton Ib/ton 1b/ton Ib/ton b/ton lb/ton Ib/ton Ib/ton
Size |
Range

Run#1 [ 0.00044 | 0.00009 | 0.00041 | 0.00009 | 0.000052 | 0.000015 | 0.00020 | 0.00004

Run#2 | 0.00036 | 0.00011 | 0.00033 | 0.00008 | 0.000043 | 0.000013 | 0.00043 | 0.00008

Run#3 | 0.00028 | 0.00009 | 0.00020 | 0.00005 | 0.000032 | 0.000009 | 0.00020 | 0.00004

3 Run 0.00036 | 0.00009 | 0.00032 | 0.00007 | 0.000042 | 0.000013 | 0.00028 | 0.00005
Average

The PM| ¢ emission factors are very close to those measured in previous tests with the exception
of the fines crusher data. ACTPC believes that the differences in the data for the fines crushers
are due to extremely small particle sizes at the previously tested fines crusher.

The PM) g and PM3 5 emissions should be relatively low since very high energy levels are
needed to cause stone attrition to the less than 10 micron range. Therefore, it is unlikely that the
stone processing equipment is creating substantial quantities of PM g and PM3 5 particulate.
This is also indicated in the size distribution and silt analysis conducted by ACTPC using dried
stone. These size distribution and silt content data are presented in Table 11. The stone analyses
show near negligible levels of dust in the less than 200 mesh (75 micron) or silt size range.
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Table 11. Particle Size Distributions,
Percentages Greater than Sieve Size

Sieve Size TP-1| TP-2 | TP-3 FC-1 FC-2 FC-3
TC-1| TC-2 | TC-3

VS-1 VS-2 V8-3

9.5 65.6% | 59.97% [ 63.11% | 48.83% 46.64% | 39.50% | 81.19% | 89.88% | 82.67%
Millimeters i
4.75 12.6% | 14.24% | 14.72% [ 23.02% | 23.09% 2791% | 7.99% | 4.65% | 7.32%
Millimeters ' ;
(4 Mesh) '
425 Microns | 14.9% | 17.94% | 13.84% 20.93% | 22.66% [ 24.71% | 6.71% | 2.93% 5.78%
(40 Mesh) i
150 Microns | 2.7% | 3.04% | 3.12% 2.53% [ 2.70% | 2.81% | 1.25% | 0.79% 1.49%
(100 Mesh) |
75 Microns 1.8% | 2.25% | 2.61% | 1.98% | 2.27% 2.19% | 1.19% | 0.75% | 1.31%
(200 Mesh) ;
38 Microns 11% | 1.44% | 1.45% | 1.42% | 1.47% 1.63% | 1.09% | 0.53% | 0.85%
(400 Mesh) ‘

<38Microns | 1.1% [ 1.11% | 1.14% | 1.20% 1.16% | 1.23%

0.58% | 0.47% | 0.58%

% Silt, 22% | 2.55% | 2.59% | 2.71% | 2.63% 2.86%
(Less than
200 Mesh)

1.67% | 1.00% 1.43%
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4. QUALITY ASSURANCE/QUALITY CONTROL

4.1 Temperature, Moistures, Barometric Pressure, Wind Speed, and Wind Direction

Ambient moisture was determined using the wet bulb-dry bulb technique. A sling psychrometer
was used for determining the ambient temperature and relative humidity. The sling
psychrometer uses two mercury in glass thermometers. The barometric pressure was monitored
using a barometer that was checked daily with the Charlotte, NC Airport. The wind speed and
direction were monitored using a MAXIMUM™ wind speed and direction instrument.

4.2 Dry Gas Meter Calibration

All dry gas meters were fully calibrated to determine the volume correction factor prior to field
use. Post-test calibration checks were performed as soon as possible after the equipment was
returned to the shop. Pre- and post-test calibrations agreed within + 5 percent. The calibration
procedure is documented in Section 3.3.2 of EPA Publication No. 600/4-77-237b.

4.3 Particulate Sampling QC Procedures
Sampling QC procedures included the following.

Properly prepared glassware was used for recovering samples.

All sampling nozzles were manufactured and calibrated according to EPA standards.
Filters were weighed, handled, and stored in a manner to prevent contamination.
Recovery procedures were completed in a clean environment.

4.4 Sample Volume, D;,Values, and Percent Isokinetics

All sample runs met the results acceptability criteria as defined by Section 6.3.5 of Method
201A. The isokinetic rates were within +20 percent. A summary of the sampling rates and
percent isokinetics for the modified Method 201A tests is presented in Table 12.

Table 12. Average Isokinetic, D5¢s, and AH Values
Run Isokinetics, Cyclone I Cyclone IV AH (Avg),
Number (%) D50, Microns | Dgq, Microns In. W.C.
TC-1 952 10.83 2.28 0.49
TC-2 90.5 10.87 2.29 0.48
TC-3 93.4 10.84 2.29 0.48
FC-1 97.6 10.56 2.21 0.48
FC-2 97.3 10.60 2.23 0.48
FC-3 103.3 10.63 2.24 0.47
TP-1 92.8 10.21 2.08 0.56
TP-2 86.8 10.47 2.15 0.55
TP-3 89.8 10.44 2.14 0.55
VS-1 98.5 10.61 2.22 0.51
VS-2 98.6 10.53 2.21 0.50
VS-3 103.9 10.66 2.25 0.50
Air Control Techniques, P.C. 19 December, 1996



National Stone Association

All of the isokinetic results are consistent with Method 201A criteria of 80% to 120%. The
PM 1 (cyclone I) D5q values are also consistent with the Method 201 A requirement of D5y
values equal to or greater than 9.0 microns and equal to or less than 11.0 microns. Because all of
the D5 values in this test program are greater than 10 microns, some particles with aerodynamic
diameters greater than 10 microns were included in the PM1( catch. This means that there is a
slight bias to larger-than-actual PM | emissions.

Some of the PM» 5 (cyclone IV) D3 values were slightly below the desirable range of 2.25 to
2.75 microns, This occurred due to the very narrow acceptable sampling rate range for ambient
sources shown in Figure 3. Adjustment of the sampling rate by even 0.01 ACFM to allow higher
cyclone IV D5 values might have caused out-of-specification cyclone I D5 values, The
sampling rates used in the tests were considered the best operating range for both cyclones
together. The slightly low cyclone IV D3 values indicates that the PM7 5 emission rates are
biased slightly lower-than-actual.

4.5 Temperature Measuring Device Calibration and Type S Pitot Tube Calibration

Reference mercury in glass stem thermometers were used to verify all temperature readings.

They were calibrated using the procedure described in Section 3.4.2 of EPA Document
600/4-77-027b.

EPA has specific guidelines concerning the construction and geometry of an acceptable S-type
pitot tube. If the specified guidelines are met, a pitot tube coefficient of 0.84 is used.
Information pertaining to S-type pitot tubes is presented in detail in Section 3.1.1 of EPA
Publication No. 600/4-77-027b. Only S-type pitot tubes meeting the required EPA specifications
were used in this project.

4.6 Data Validation

All data and/or calculations for flow rates and emission rates were made using computer
software and were validated by an independent check. All calculations were spot checked for

accuracy and completeness. In general, all measurement data were validated based on the
following criteria.

Process conditions were representative during sampling or testing.
Acceptable sample collection procedures were confirmed by determination of
actual D5 values for both cyclones and acceptable isokinetic levels as required by
Method 201A .

e Testing adhered to prescribed QC procedures.
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PHOTOGRAPHS OF TEST LOCATIONS



Photograph 13. Fines Crusher 12 Inch Inlet Duct Coming Down to Tee (upper part of photograph)
Blower and Test Location (lower part of photograph)

Photograph 14. Fines Crusher 16 Inch Outlet Takeoff Duct (under platform)
Teed to 12 Inch Inlet Duct, Increased to 18 Inch Sample Duct
7



Photograph 12. Fines Crusher 16 Inch Qutlet Takeoff Duct and Enclosure
6




Photograph 10. Transfer Point 12 Inch Outlet Duct Proceeding to Sample Location and Blower Below
5
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Photograph 7. Vibrating Screen, Flexible Takeoff Duct Connected to Rigid Outlet Duct
Proceeding to Sample Location and Blower Below
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Photograph 8. Vibrating Screen, Wind Speed and Direction Indicator in Foreground,
Traversing Track-Mounted Hood System in Background
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Photograph 5. Vibrating Screen, Track-Mounted Hood System
with Flexible Duct Takeoff to Allow Traversing of the Hood System
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Photograph 6. Vibrating Screen, Track-Mounted Hood System, Structural Steel [ Beam
and Stone Flow Prevent Sampling in Upper 4 Feet of Vibrating Screen
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Photograph 3. Tertiary Crusher, South Side of Qutlet Enclosure

Photograph 4. Tertiary Crusher 18 Inch Sample Duct
Tee and Outlet Enclosure can be seen in the Background.
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Photograph 1. Tertiary Crusher Inlets Wyed Together with Common 12 Inch Duct Coming Down to Tee -
(upper part of photograph) Blower and Test Location (lower part of photograph) :

Te

Photograph 2. Tertiary Crusher 16 Inch Outlet Takeoff Duct Teed
to 12 Inch Common Inlet Duct, Increased to 18 Inch Sample Duct



APPENDIX B.

PM,, AND PM, ; TEST CALCULATIONS



Step 1. Select sampling location and port sizes.

Step 2. Preliminary Measurements

- 2
p_— C1 +C2Ts+c3Ts +C4(%02)

M, = 0.44(%002)+ 0.32(%02) +028(100-%0, ~%C0,)  Equation 2

—CSB

Equation 1

d
M,, =My(1-B,;) +18(Bs) Equation 3
Calculations are based on data obtained during the preliminary measurements.
Step 3. Determine the sample gas flow rate.
T 105
C=1+00057193 —— | —S- Equation 7
PD M
s 50 w |
10.1993
0.3007| Mw P,
D =9.507C"" w5 Equation 9 (N,, <3162)
50 T
LL s |
11+D
50 .
D 50= (ﬂ—i—&} Equation 10

All calculations in this step use data obtained during the preliminary traverse.
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Step 3. Determine the sample gas flow rate (continued).

T 40.2949 14102
Q, = Q, =0.07296(p) v SP ~Dl— Equation 4
WS 50
PM Q |
N =8.64x1 05 S_ Wi S Equation 8
re Ts N

If Nre > 3162, then recalculate the D5 OLL using Equation 11. Calculate the D5 target value.
If Nre <3162 go directly to Point A.

0.0600
D = 10.0959C0‘4400 —w S Equation 11 (N,, = 3162)
50 T
LL S
11+D
D 50 = —;—9—1"-1"— Equation 10

Use value of D5 oL determined in Equation 11., recalculate the sample flow rate in cyclone I using the

Ds5( from Equation 10.

T 0.2949 14102
Q, =Q, =0.07296(n) M SP DL Equation 4
w's 50

Recheck the Reynolds Number using Equation 8 to confirm that it is equal to or greater than 3162.

Step 3. Determine the sample gas flow rate (continued).

POINT A

AH = 3 Equation 12

s Pbar

2
Q (1-B,, )P, | [1083T_M AH@

Determine the orifice pressure drop using the sample gas flow rate, Q, from the preliminary
traverse and measured (or estimated) stack data obtained during the preliminary traverse.

Calculate orifice pressure drops(AH) at + 50°F of the observed stack temperature during the preliminary
traverse. ‘These data are used if there is a significant change in the gas temperature during the test.
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Step 3. Select Nozzle(s)
POINT B

3056Q

v
n D2

Equation 13

Qs is obtained from Equation 4. The diameter, D, of the nozzle believed to be most appropriate is used in
Equation 13, The next set of steps are a trial-and-error process for selecting the nozzle that will allow
isokinetic sampling.

05 0.5
02603(n)Q,
len = 02457+ 0.3072"' Y 1.5 Equation 14
n
05]
. 0.5
02603(1)(Q, )
R =(0.4457 +| 05690 + Equation 15
max v I3

If R, is an imaginary number (value under square root function is negative) or if R, is less than 0.5, then
the minimum velocity is calculated as shown in Equation 16. If R, is a real value greater than 0.5, then
the minimum velocity is calculated using Equation 17.

Viin = vn(O.S) Equation 16

v . =v R

. Equation 17
min n" min

Equation 18 should be used to calculate the maximum stack velocity if the R, value is greater than 1.5. If
R;.ex 15 €qual to or less than 1.5, Equation 19 should be used to calculate the maximum stack velocity.

v =v_(15) Equation 18
max n
v =v_R Equation 19
max n max
—_ 2
_4 PM v_.
Ap_. =13686x10" | S fj un Equation 20
min T C
s J P
- 2
4 PM v
Ap_ . =13686x10 S_W | . max Equation 21
max T C
s 4 P

Compare the velocity pressure minimum and maximums calculated in Equations 16 and 17, If these
completely bracket the velocity pressure drop measurements during the preliminary traverse, go to Point C.
If some of the velocity pressure drops are outside the calculated minimum and maximum values, return to
Point B and select another nozzle diameter. Repeat this trial-and-error process as many times as necessary

00000003




POINT C

Step 4. Assemble the combined cyclone sampling head and leak check the entire train.

This is the only time that the combined cyclone sampling head is leak checked.

Step 5. Conduct the test.

Equation 22

B )

(/ap) LN

Ve ).,

t, =1~ Pn Equation 23
n 1
VAP _

2

Ap. = Ap & Equation 24
s m '

C
p
The velocity pressure correction shown in this equation is used only if the pitot tube used with the
combined cyclone sampling head has a different coefficient that the pitot tube used during the preliminary

traverse,

b; =(12.0/A) Equation 25

Ap. =Ap !

82 Sl m Equation 26

The velocity pressure correction provided by Equation 26 is needed only when the duct or stack being
tested has a diameter less than 24 inches. This correction term should not be used on stacks less than 18
inches diameter being tested by extractive sampling techniques.

Do not leak check the combined cyclone sampling head and train during port changes.

Step 6. Document the process and air pollution control device operating conditions.
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Step 7 - Remove the combined cyclone head after the test and leak check the
remainder of the sampling system.

Remove the combined cyclone sampling head before leaking checking the remainder of the sampling train.

Step 8 - Recover the particulate in the > 10 micrometers, <10 and > 2.5
micrometers, and < 2.5 micrometers size ranges.

Disiccate and weigh the samples in each size category. Determine the solids catch weights in the following
size ranges

* =10 micrometer size range (M1, sample jar #1)
e > 10 micrometers and >2.5 micrometers size range (M2, sample jar #2)
e <25 micrometer size range (M3 and M4, sample jars #3 and #4)

Step 9. Calculate the actual test conditions.

(e )
528 bar
= [—]['yv ] ——1—3—6—— Equation 27
ms 29.92 m T
m
Vms
Q =—2 Equation 28
st ©
Vs = 004707V, Equation 29
V,
Bys = |:——-ﬁ--w-5—-—-:| Equation 30
Vms + VWS

The data used in all of these equations is obtained during the test run.

29.92 1 T _
Qs = ~—§§-8— sl T P Equation 31
ST (1 B Bws) s

w=C +CyT +C,T%+C,(%0,)-CsB_ Equation 1

M, = 0.44(%002) +032(%0, ) +028(100- %0, -%C0O,)  Equation?
M,, =M (1-B,,) +18(B,;) Equation 3

N, =8.64x1 0° [%][%] Equation 8

T H
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Step 9. Calculate the actual test conditions.

Determine the cut diameter of cyclone I based on actual conditions.

- s
D50 —0.15625[M P }
WS

B

0.2091
:

]0.7091

3

Equation 32

Step 9. Calculate the actual test conditions. Determine the cut diameter of

cyclone IV at actual conditions.

Note: this is a trial-and-error iterative solution. This is needed since the Cunningham correction factor is a
function of the particle diameter, and the cut diameter is a function of the Cunningham correction factor.

C=1+00057193] —2—

_PsDS

-1l

- B
D50 =0.0024302 9 ]
s

_ M
D50 = 0.019723|:
5

05
n T
C,=1+00057193 —/—— [ -
PD,, | M

= 2
Dy, = 0.0024302[

S

1 s

If Z is equal to or greater than 0.99 and less than or equal to 1.01, then continue on to point E.
If Z is outside this range, go back to point D and modify C1 slightly. Continue this iterative process until

the Z value is between 0.99 and 1.01.

11791 05
1 T,
Q } [c, ] [PSMW_

08058 05
n 1 I
D., =0019723 & — s
50 Q c,| [PM

]

1791 3 05 T
+ s
C

PM
S W

}0.6790

C

}0.8058 | 0.5[ TS }0.3058

PM
s w

POINT D

50 w

0.6790

J

0.3058

1 w

Equation 7

Equation 33 (N,.<3162)

Equation 34 (N.= 3162)

Equation 35

Equation 36 (N.<3162)

Equation 37 (N,, 23162)

Equation 38
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Step 9. Calculate the actual test conditions.
Determine the average stack velocity,

POINT E

T
—~ 8 .
Vo= KpCp( (Ap) )avg[ PS :| Equation 40

The isokinetic ratio is calculated using equation 35. This ratio must be between 80% and 120%.

[ 100TV_ 2992 )
I= 5 _ms

Equation 41
60vOA P (1-B_ )528
ns w§
M +M,+M,+ M
= 7000 1 2 3 4 Equation 42
total | 453,592 14
-ms
7000 } M2+M3+1\4[4 _
= Equation 43
PM,, (453,592 7 auation
L. ms
7000 ) M5+ M,
C = Equation 44
PM,, (453,592 [ v qnaton
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APPENDIX C.

EXAMPLE EMISSION FACTOR CALCULATIONS



EXAMPLE CALCULATIONS
Run Number: VS -1

Stack Gas Temperature, ‘R

T, = 460 + ts

s

T, 460+51.6 = 511.6

Il

Volume of Dry Gas Sampled at Standard Conditions, Dry Standard Cubic Feet

p AH
bar +E

Tm

Vo= [17.64][yvm]

2950 + E)
36

V. =[17.64]1.004]138.954] (

mstd ~ 706

Vmstd =136.997

Sample Gas Flow Rate, DSCFM

_ Vmstd

Qst=—"¢9

136997
QsT = 356.0

Q g7 = 0396

Volume of Water Sampled, SCF

v

w

sd = 0.04707[ Vic]
Vysia = 0.04707[38.34]

V, g = 1.805
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Fraction of Water Vapor in Sample Gas Stream

%H2 0= sztd
_Vmstd + sztd
%H,0 = 1.805
| 136.997 + 1.805
%H,0=13

Sample Gas Flow Rate, ACFM

2992 1 T
Q= Qus7] =) [ﬁ}

2992 1 5116
U= 528 [0'396][(1—0.013)][29.47]

Q= 0.395

Stack Gas Viscosity at Actual Sampling Conditions

p=C +C,T + C3T52 +C,(%0,)-CB__
Where: C1 = 51.05
2 = 0207
C3 = 0.0000324
C4 = 53147
cs = 74.143
Ts = 460 + ts

p=5105+0.207[511.6]+ 0.0000324[51 1.6]2 +53.1 47[———213’3] - 74.143[%]

pn=17558 micropoise
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Molecular Weight of Sample Gas, Dry
M, = 0.44(%(:02) + 0.32(%02)+ 028(100- %0, ~%CO0,)
My = 0.44(0%) + 0.32(20.9) + 0.28(100 ~ 20.9 ~ 0%)

M, =28.84 pounds/ pound mole

Molecular Weight of Sample Gas, Actual Conditions
My =My(1-By,) +18(By,)

12

M, = 2883(1——o-)+18(
100 100

M,, = 28.70

Diameter of Particles in PM,, Cyclone, Microns

;02091 107091
D_. =015625 —S K
50 MWPS QS
site 172%1r1755870-7091
(28.70)(29.47) 0.395

DSO =10.61

Reynolds Number of Gas Flowing through the Sample Head, Demensionless

[PM
N =864x10°| S W][%]

TS 1l

N —864x105 (29.47)(28.70) [0.395]
re | 5116 17558

N, =32134
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Cunningham Correction Factor, Dimensionless

I 0.5

T |
C=1+00057193 —* J[ s

MW

| PDsq

- T 103
C=1+00057193 —H }[ s

_PSDSO Mw i

C=1.065

Diameter of Particles in PM,; Cyclone, Microns

- 0.8058 0.5 0.3058
H 1 Ts
D50 =0.019723 — — P
Qs Cl sMw

_175.58}0‘8058[ 1 ]0'5 s 03058
| 0395

Dep = 0019723 —=2=
50 1065 | (29.47)(29.70)

Average Stack Gas Velocity, Feet/second

T
vs=KpCp( (Ap))avg P M.,

vs= (85.49)(0.84)( (0.0973))[\/ (29_4571)2'269_70)]

vs=1743
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Wet Volumetric Flue Gas Flow Rate at Stack Conditions, Cubic Feet per Minute

[ 60 ]

- *VS*A
| 144 |

Qaw =

[ 60 |
| 144

Qaw = *17.43%0.785

Qaw =821

Dry Volumetric Flue Gas Flow Rate at Standard Conditions, Cubic Feet per Minute

Qsd=_ﬂ—*Mfd*vs*A*|i 228 ][ Ps ]

| 144 | ts+460 J| 29.92
Qsd = EOJ *0987*17.43* 0.785[ 028 }[29'47]

| 144 5116 29.92
Qsd =824

Isokinetic Sampling Rate, Percent

I= s ms
| 60vOA P (1-B_ )528

([ 100T.V_ 2992 }

( 100(511.6)(136.997)(29.92)
 60(17.43)(346.0)(0.000383)(29.47)(1 - 0.013)528

I1=985
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Particulate Concentration < 10 Microns, Grains per Dry Standard Cubic Foot

7000 \_CatchWeight]

C =
PM10
(453592)  V__

(7000 Y 0.00105
CpMi0 =
\ 453,592 ) 136.997

Particulate Concentration < 2.5 Microns, Grains per Dry Standard Cubic Foot

C =
PM25 (453,592 Voo

c _( 7000 [0.0021}
PMI10 ™| 453,592 }| 136997

7000 )[CatchWeight]

Particulate <10 Microns Emission Rate, Pounds per hour

— (CPMIOJ* QSd * 60)

E _ 0.00118
PM10 — 7000

)824 *60
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Particulate Concentration < 10 Microns, Grains per Dry Standard Cubic Foot

C =
PMI0 (453,592 v

7000 )l:CatchWeight:l
ms

c _{ 7000 [0.00105]
PMI0 | 453,592 )| 136.997

Particulate Concentration < 2.5 Microns, Grains per Dry Standard Cubic Foot

C =
PM2.5 (453,592 Vo

c _( 7000 [0.0021}
PMI0 ™| 453,592 )| 136.997

7000 )[CatchWeighti|

Particulate <10 Microns Emission Rate, Pounds per hour

_{ Cemio

E _ 000118
PMI10 — 7000

)824 *60

EPM] 0= 0.0077 (1 point) (24 points = 0.0077 x 24 = 0.1848 Ibs/hr)
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Particulate < 2.5 Microns Emission Rate, Pounds per hour

- CPM2.5
EPMZ_S—( TMS | Qsd * 60

E _{0.000237
PM25 ™ 7000

EPM2.5 =0.0014 (1 point) (24 points = 0.0014 x 24 = 0.0332 Ibs/hr)

)824 *60

PM 10 and PM 2.5 Emission Factors, Pounds per Ton

E
EF. .. = _—Pml0
Pml0 ™ Tons/ hour

01859
Fpm10 = 9073

EFPmlO = 0.00020

E
EF. . . —__Pmls5
Pm25 ™ Tons/ hour

0.0332
EF. -
Pm25™ 9073

noooooos



APPENDIX D.

CALCULATIONS SHEETS



Tertiary Crusher

Client. National Stone Association
Facility: Vulcan Materials Company, Pineville, North Carolina
Sampling Location: Tertiary Crusher

Theta
Dia
Cp

Pbar
AH
vm
tm
Vmstd
Vic

Vwstd
%H20
%H20g47
Mfd
%0,
Md

Ms

Pg

Ps

ts

AP

Vs

Qsd
Qaw
%I

ustack
Qs

Cut size
Cut size

<PM10
<PM2.5

Test Date

Run Start Time

Run Finish Time

Net Sampling Points

Net Run Time, Minutes

Nozzle Diameter, Inches

Pitot Tube Coefficient

Dry Gas Meter Calibration Factor

Barometric Pressure, Inches Hg

Ava. Pressure Differential of Meter, Inches H,0

Volume of Metered Gas Sample, Cubic Feet

Dry Gas Meter Temperature, °F

Volume of Metered Gas Sample, DSCF

Total Volume of Liguid Collected, ml
Volume used if over saturation, ml

Volume of Water Vapor, SCF

Moisture Content, Percent by Volume

Moisture, Saturated @ Flue Gas Conditions, %

Dry Mole Fraction

Oxygen, Percent by Volume, Dry

Gas Molecular Weight, Lb/Lb-Mole, Dry

Gas Molecular Weight, Lb/Lb-Mole, Wet

Flue Gas Static Pressure, Inches H,0

Absolute Flue Gas Pressure, Inches Hg

Flue Gas Temperature, °F

Average Velocity Head, Inches H,0

Flue Gas Velocity, Feet/Second

Stack/Duct Area, Square inches

Volumetric Air Flow Rate, Dry SCFM

Volumetric Air Flow Rate, Wet ACFM

Isokinetic Sampling Rate, Percent

PM10 & PM2.5 Results Calculations
Stack Gas Viscosity, micropoises

Flow, at Cyclone Conditions, ACFM (Actual)
Dia. of Particles in PM10 Cyclone, Microns
Dia. of Particles in PM2.5 Cyclone, Microns

Particulate Catch Weights, Milligrams

Less than or equal to 10 Microns
Less than of equal to 2.5 Microns

Page 1

1C-1
11/11/96
0914
1615
12
358.58
0.234
0.84
0.9780
29.50
0.49

144,527
73
138.143

37.0

1.742
1.2
1.3

0.988

20.9
28.84
28,71

-0.52

20486
52.0
0.1624

22.52
254.9
2,398
2,392

95.2

175.71
0.384
10.83

2.28

180.6
35.8

Ic-2
11/12/96
1008
1625
12
358.58
0.234
0.84
0.9780
29.85
0.48

145.322
82
138.212
42.0
38.7
1.820
1.3

1.3
0.987
20.9
28.84
28.70
-0.57
28.81
52.4
0.1781
23.45
2549
2,524
2,490
90.5

176,77
0.381
10.87

2.29

132.6
41.3

TC-3
11/13/96
0730
1345
12
359.59
0.234
0.84
0.9780
29.85
048

145.974
78
139.969
26.0

1.224
0.9
1.4

0.991

20.9

28.84

28.75

-0.39

29.82

53.9
0.1697

22.91

254.9

2,470

2,433

93.4

176.45
0.384
10.84

229

124.5
379
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gr/DSCF
ug/m®

gr/DSCF
Hg/m’

pg/m’
pg/m’

pg/m®
ug/m’

Ib/hr
Ib/hr

Tons/Hr

Ibs/Ton
Ibs/Ton

Tertiary Crusher

Particulate < 10 Microns
Concentration, grains/DSCF 2.02E-02

Concentration, micrograms/DSCM 46170.2

Particulate < 2.5 Microns
Concentration, grains/DSCF 4.00E-03

Concentration, micrograms/DSCM 9152.2

Ambient Particulate Concentrations

PM10 Concentration, micrograms/DSCM 54.50
PM2.5 Concentration, micrograms/DSCM 22.20
Particulate Corrected for Ambient Concentrations

PM10 Concentration, micrograms/DSCM 46115.65
PM2.5 Concentration, micrograms/DSCM 9130.02
Particulate Emission Rates, Pounds/Hour

PM10 Emission Rate, Ib/hr 0.4142
PM2.5 Emission Rate, Ib/hr 0.0820

Equipment Throughput Rate TPH

Stone Troughput Rate during Test, Tons/Hour 952

Emission Factors

Pounds of PM10 per Ton of Stone 0.00044

Pounds of PM2.5 per Ton of Stone 0.00009
Page 2

1.48E-02
338821

4 61E-03
10653.0

21.10
13.60

33860.99
10639.42

0.3201
0.0996

889

0.00036
0.00011

1.37E-02
31413.0

4.18E-03
9662.7

34.20
28.50

31378.84
9534.18

0.2903
0.0882

1035

0.00028
0.00009
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Transfer Point

Client: National Stone Association
Facility: Vulcan Materials Company, Pineville, North Carolina
Sampling Location: Transfer Point

Theta
Dia
Cp

Pbar
AH
vm
tm
Vmstd
Vic

Vwstd
%H20
%H20g7
Mfd
%0,
Md

Ms

Pg

Ps

ts

AP

v$

Qsd
Qaw
%I

pstack
Qs

Cut size
Cut size

<PM10
<PM2.5

Test Date

Run Start Time

Run Finish Time

Net Sampling Points

Net Run Time, Minutes

Nozzle Diameter, Inches

Pitot Tube Coefficient

Dry Gas Meter Calibration Factor

Barometric Pressure, Inches Hg

Avg. Pressure Differential of Meter, Inches H,0

Volume of Metered Gas Sample, Cubic Feet
Dry Gas Meter Temperature, °F
Volume of Metered Gas Sample, DSCF
Total Volume of Liquid Collected, mil
Volume used if over saturation, mi
Volurne of Water Vapor, SCF
Moisture Content, Percent by Volume
Moisture, Saturated @ Flue Gas Conditions, %
Dry Mole Fraction
Oxygen, Percent by Volume, Dry
Gas Molecular Weight, Lb/Lb-Mole, Dry
Gas Molecular Weight, Lb/Lb-Mole, Wet
Flue Gas Static Pressure, Inches H,0
Absolute Flue Gas Pressure, Inches Hg
Flue Gas Temperature, °F
Average Velocity Head, Inches H,0
Flue Gas Velocity, Feet/Second
Stack/Duct Area, Square Inches
Volumetric Air Flow Rate, Dry SCFM
Volumetric Air Flow Rate, Wet ACFM
Isokinetic Sampling Rate, Percent

PM10 & PM2.5 Results Calculations
Stack Gas Viscosity, micropoises

Flow, at Cyclone Conditions, ACFM (Actual)
Dia. of Particles in PM10 Cyclone, Microns
Dia. of Particles in PM2.5 Cyclone, Microns

Particulate Catch Weights, Milligrams

Less than or equal to 10 Microns
Less than of equal to 2.5 Microns

Page 1

TP1
11/11/96
1015
1558

1

342.38
0.265
0.84
1.0040
29.50
0.56

144.425

69
142.920
440

2.071
1.4

14
0.986
20.9
28.84
28.69
-0.24
29.48
52.8
0.1225
19.57
113.1
922
922
2.8

175.79
0.418
10.21

2.08

58.3
16.7

IP-2
11/12/96
1003
1600

1
373.71
0.265
0.84
1.0040
29.85
0.55
153.937
76
152.148
43.0

2.024
1.3
1.3

0.987

209
28.84
28.70

-0.32

29.83

51.6

0.1310
20.10
113.1
962
047
86.8

175.68
0.401
10.47

2.15

45.5
14.4

-3
11/13/96
0731
1325

1
350.20
0.265
0.84
1.0040
29.85
0.65

144.135
70
143.857
27.0

1.271
0.9
1.0

0.991

20.9

28.84

28.74

-0.25

29.83

46.1
0.1225
19.31
113.1
938
910
89.8

174.55
0.399
10.44

2.14

38.5
11.3

00000003



gr/DSCF
ug/m’

gr/DSCF
pg/m?

pg/m’
wg/m®

ug/m®
Mg/m?®

Ib/hr
lb/hr

Tons/Hr

Ibs/Ton
Ibs/Ton

Transfer Point
Particulate < 10 Microns
Concentration, grains/DSCF 6.30E-03
Concentration, micrograms/DSCM 14406.2
Particulate < 2.5 Microns
Concentration, grains/DSCF 1.80E-03
Concentration, micrograms/DSCM 4126.6

Ambient Particulate Concentrations
PM10 Concentration, micrograms/DSCM 54.50
PM2.5 Concentration, micrograms/DSCM 22.20

Particulate Corrected for Ambient Concentrations

PM10 Concentration, micrograms/DSCM 14351.65

PM2.5 Concentration, micrograms/DSCM 4104.43

Particulate Emission Rates, Pounds/Hour

PM10 Emission Rate, Ib/hr 0.0496

PM2.5 Emission Rate, Ib/hr ' 0.0142

Equipment Throughput Rate TPH

Stone Troughput Rate during Test, Tons/Hour 952.1

Emission Factors

Pounds of PM10 per Ton of Stone 0.000052

Pounds of PM2.5 per Ton of Stone 0.000015
Page 2

4.62E-03
10561.3

1.46E-03
3342.5

21.10
13.60

10540.21
3328.88

0.0380
0.0120

889.0

0.000043
0.000013

4.13E-03
9451.5

1.21E-03
27741

34.20
28.50

9417.33
2745.59

0.0331
0.0096

1034.9

0.000032
0.000009
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l Vibrating Screen
l Client. National Stone Association
Facility: Vulcan Materials Company, Pineville, North Carolina
Sampling Location: Vibrating Screen
Test Date 11/18/96 11/19/96 11/20/96
l Run Start Time 0749 0741 0734
Run Finish Time 1525 1400 1327
Net Sampling Points 1 1 1
l Theta Net Run Time, Minutes 346.00 347.90 344.89
Dia Nozzle Diameter, Inches 0.265 0.265 0.265
Cp Pitot Tube Coefficient 0.84 0.84 0.84
I Y Dry Gas Meter Calibration Factor 1.0040 1.0040 1.0040
Pbar Barometric Pressure, Inches Hg 29.50 29.20 29.15
AH Avg. Pressure Differential of Meter, Inches H,0 0.51 0.5 0.5
l vm Volume of Metered Gas Sample, Cubic Feet 138.954 140.842 137.882
tm Dry Gas Meter Temperature, ®F 70.6 70.5 68.1
Vmstd Volume of Metered Gas Sample, DSCF 136.997 137.470 134.961
I Vic Total Volume of Liquid Collected, ml 67.0 51.0 33.0
Volume used if over saturation, ml 38.34
Vwstd Volume of Water Vapor, SCF 1.805 2.401 1.553
%H20 Moisture Content, Percent by Volume 1.3 1.7 1.1
l %H20gaT Moisture, Saturated @ Flue Gas Conditions, % 1.3 1.7 1.6
Mfd Dry Mole Fraction 0.987 0.983 0.989
l %0, Oxygen, Percent by Volume, Dry 20.9 20.9 20.9
Md Gas Molecular Weight, Lb/Lb-Mole, Dry 28.84 28.84 28.84
Ms Gas Molecular Weight, Lb/Lb-Mole, Wet 28.70 28.66 28.72
' Pg Flue Gas Static Pressure, Inches H,0 -0.46 -0.42 -0.46
Ps Absolute Flue Gas Pressure, Inches Hg 29.47 20.17 29.12
ts Flue Gas Temperature, °F 51.6 58.0 56.4
I AP Average Velocity Head, Inches H,0O 0.0973 0.0999 0.0870
Vs Flue Gas Velocity, Feet/Second 17.43 17.86 16.65
A Stack/Duct Area, Square Inches 113.1 113.1 1131
l Qsd Volumetric Air Flow Rate, Dry SCFM 824 _ 822 772
Qaw Volumetric Air Flow Rate, Wet ACFM 821 842 785
%I isokinetic Sampling Rate, Percent 98.5 98.6 103.9
l PM10 & PM2.5 Results Calculations
ustack Stack Gas Viscosity, micropoises 175.58 176.82 176.88
l Qs Flow, at Cyclone Conditions, ACFM (Actual) 0.395 0.405 0.398
Cut size Dia. of Particles in PM10 Cyclone, Microns 10.61 10.53 10.66
Cut size Dia. of Particles in PM2.5 Cyclone, Microns 222 2.21 2.25
l Particulate Catch Weights, Milligrams
<PM10 Less than or equal fo 10 Microns 10.5 20.5 123
l <PM2.5 Less than of equal to 2.5 Microns 2.1 3.9 29
I Page 1
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Vibrating Screen

Particulate <10 Microns

gr/DSCF Concentration, grains/DSCF 1.18E-03 2.30E-03 1.41E-03

pglm3 Concentration, micrograms/DSCM 2706.8 5266.5 3218.6
Particulate < 2.5 Microns

gr/DSCF Concentration, grains/DSCF 2.37E-04 4. 38E-04 3.32E-04

pg/m® Concentration, micrograms/DSCM 541.4 1001.9 758.9
Ambient Particulate Concentrations

pg/m® PM10 Concentration, micrograms/DSCM 197.30 35.20 58.30

ug/m® PM2.5 Concentration, micrograms/DSCM 92.90 22.90 42.70
Particulate Corrected for Ambient Concentrations

ug/m® PM10 Concentration, ricrograms/DSCM 2509.47 5231.26 3160.32

pg/m® PM2.5 Concentration, micrograms/DSCM 448.45 979.01 716.16
Point Particulate Emission Rates, Pounds/Hour

ib/kr PM10 Emission Rate, Ib/hr 0.0077 0.0161 0.0091

ib/hr PM2.5 Emission Rate, Ib/hr : 0.0014 0.0030 0.0021

Total Particulate Emission Rates, Pounds/Hour

24 Points PM10 Emission Rate, Ib/hr 0.1859 0.3865 0.2193

24 Points PM2.5 Emission Rate, Ib/hr 0.0332 0.0723 0.0497
Equipment Throughput Rate TPH

Tons/Hr Stone Troughput Rate during Test, Tons/Hour 907.3 906.3 1123.3
Emission Factors

Ibs/Ton Pounds of PM10 per Ton of Stone 0.00020 0.00043 0.00020

Ibs/Ton Pounds of PM2.5 per Ton of Stone 0.00004 0.00008 0.00004
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Fines Crusher

Client. National Stone Association
Facility: Vulcan Materials Company, Pineville, North Carolina
Sampling Location: Fines Crusher

EC1
Test Date 11/18/96
Run Start Time 0838
Run Finish Time 1330
Net Sampling Points 12
Theta Net Run Time, Minutes 180.00
Dia Nozzle Diameter, inches 0.234
Cp Pitot Tube Coefficient 0.84
Y Dry Gas Meter Calibration Factor 1.0080
Pbar Barometric Pressure, Inches Hg 29.50
AH Avg. Pressure Differential of Meter, Inches H,0 0.48
Vm Volume of Metered Gas Sample, Cubic Feet 72.412
tm Dry Gas Meter Temperature, ° F 70
Vmstd Volume of Metered Gas Sample, DSCF 71.752
Vie Total Volume of Liquid Collected, ml 95.0
Volume used if over saturation, ml 20.1
Vwstd Volume of Water Vapor, SCF 0.945
%H20 Moisture Content, Percent by Volume 1.3
%H20ga7 Moisture, Saturated @ Flue Gas Conditions, % 1.5
Mfd Dry Mole Fraction 0.987
%0, Oxygen, Percent by Volume, Dry 209
Md Gas Molecular Weight, Lb/Lb-Mole, Dry 28.84
Ms Gas Molecular Weight, Lb/Lb-Mole, Wet 28.70
Pg Flue Gas Static Pressure, Inches H,0O -0.41
Ps Absolute Flue Gas Pressure, Inches Hg 29.47
ts Flue Gas Temperature, °F 546
AP Average Velocity Head, Inches H;0O 0.1665
Vs Flue Gas Velocity, Feet/Second 22.85
A Stack/Duct Area, Square Inches 254.9
Qsd Volumetric Air Flow Rate, Dry SCFM 2,421
Qaw Volumetric Air Flow Rate, Wet ACFM 2,427
%l Isokinetic Sampling Rate, Percent 97.6
PM10 & PM2.5 Results Calculations
pstack Stack Gas Viscosity, micropoises 176.30
Qs Flow, at Cyclone Conditions, ACFM (Actual) 0.400
Cut size Dia. of Particles in PM10 Cyclone, Microns 10.56
Cut size Dia. of Particles in PM2.5 Cyclone, Microns 2.21
Particulate Catch Weights, Milligrams
<PM10 Less than or equal to 10 Microns 234
<PM2.5 Less than of equal to 2.5 Microns 51
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FC-2
11/19/96
0748
1415

12
358.50
0.234
0.84
1.0080
29.20
0.48
145.334
75
141.215
43.0

2.024
1.4
1.8

0.986

209
28.84
28.69

-0.4

2017

59.6

0.1673

2314

254.9

2,400

2,457

97.3

177.42
0.403
10.60

223

377
9.5

EC-3
11/20/96
0736
1352
12
3569.83
0.234
0.84
1.0080
29.15
0.47

144.449
72
140.928
39.0

1.836
1.3
1.7

0.987

20.9

28.84

28.70

-0.39

28.12

57.7
0.1459

21.59

254.9

2,247

2,283

103.3

177.05
0.400
10.63

2.24

246
6.0
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Fines Crusher

Particulate <10 Microns

l gr/DSCF Concentration, grains/DSCF ‘ 5.03E-03 4.12E-03 2.69E-03
l pg/m® Concentration, micrograms/DSCM 11517.4 9428.3 6164.7
Particulate < 2.5 Microns
gr/DSCF Concentration, grains/DSCF 1.10E-03 1.04E-03 6.57E-04
l pg/m® Concentration, micrograms/DSCM 2510.2 2375.8 1503.6
Ambient Particulate Concentrations
I pg/m® PM10 Concentration, micrograms/DSCM 197.30 36.20 58.30
pg/m® PM2.5 Concentration, micrograms/DSCM 92.90 22.90 4270
l Particulate Corrected for Ambient Concentrations
pg/m® PM10 Concentration, micrograms/DSCM 11320.10 9393.09 6106.38
I pg/im® PM2.5 Concentration, micrograms/DSCM 2417.30 2352.93 1460.88
Particulate Emission Rates, Pounds/Hour
Ibftr PM10 Emission Rate, Ib/hr 0.1027 0.0844 0.0514
' ib/hr PM2.5 Emission Rate, Ib/hr ' 0.0219 0.0212 0.0123
Equipment Throughput Rate TPH
l Tons/Hr Stone Troughput Rate during Test, Tons/Hour 2495 254.5 252.4
Emission Factors :
l Ibs/Ton Pounds of PM10 per Ton of Stone 0.00041 0.00033 0.00020
Ibs/Ton Pounds of PM2.5 per Ton of Stone ' 0.00009 0.00008 0.00005
Page 2
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FIELD DATA SHEETS
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VELOCITY TRAVERSE DATA DEED

" SAMPLING LOCATION
I Crusne” ]

Bar Press (in HG) 29 30

Plant Jdeaad NebedialS  PitotType

00000001

City __ -Pitot No. Post Leak Ch=xk -
Operatoor Bdm Pitot Cp 0.89 Stack Diamster (in) _ 15
l Dats M-\p-96 Thermocouple — C0O2/02 Analysis By ___w——="
MEAAGUREMENL DEVICE  |Run No. T ERTIARY “TRANSEER.
I . Tims 223
Microm-manometer]_ ] Ts(DB) dez E- -
_ Ts(WB)deg F
I 10" Mzanometer /) Pa(in £20) -.52 '~ 0.26
Ps(in HG)
Magnezhelie D CO2.%
02 % a . |_
l Othsr ' ] port_ |point | Deita P Ts Delta P Te ) OelaP | 1s
Explaitin: A t L2l 44 0.08 | =2 :
2 4l 46 0.0¢ )
l ~TRCAVERSE SCHEMATIC 3 104 | Y 010 - %_g__
- X 10,18 ub olZ
5 10,18 W g2 147
l ) g %'1 4003 196
b [ == 47 i
Z ig=al5| 6
l | 0. (g %.é; l
ol A |
5 1020 | 46 1
l 6 1017 145
|
|
l Ps = I Pbar + Pg/13.6
' Moisti{%) = 100(3ws)
]
Md = 0.44(%C02) + 032(%02)
I £ 028(5N2 + %C0O) T
Ms == Md(1-Bws) - 18Bws
I Vs == 85.49Cp(sqri[(Dela P)avg]) |Averass barty, 4\ _fharto. 241 qrt
% sqri[(Ts +460)/MsPs)]  [Moist (%) [
l Moist (Bws)
Qa == 60VsAs Md(1b/1bmaole)
Ms(1b1bmols)
Qs == Qa[528/(Ts+4560))(Ps/29.92) |Vs (fUs) 22.4" 6.2
I % (1-Buws) Qa (acfm) 21435 o4, 1]
L Qs (dsefm) 24kl 1301
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VELOCITY TRAVERSE DATA |
SAMPLING LOCATION
‘ ‘E f-!','@_-,g!f C.ﬁu ﬂnp/ _l ‘
' \olrzn Pitol Typs= Bor Press (in HG) 24,59
fant ; I .
I()::l.; chae e ‘Pitot No. Post Leak Check ~ ‘
Opz=rator Pitot Cp 0.8 _ StackDiamssr(in 18!
Dats -1 -9b Thermocouple COZ/O2 Anelysis By —
SIEASURGMENT DEVICE  [Rua No. Ree- | Qo
_ Time N 23
Micmmanom:.t:rD Ts(DB) deg F~
Ts(WB)des F
10" Manomster D Pg(in H20) =4.872 -@.5351
Ps(in HG)
Magnehelic D C02.% o0 0.0 ‘
02 % ] A 20.% L .
Other M port _ |poiat| Dela P Ts Dzila P Ts Dzlia P Ts
Zxplain: A i L2171 | 34 0.1N00 ‘
Ne Ot ol -Mekey 2 12941 34 , |p. 1043
TRAVERGE SCHEMATIC 3| A | iy 5% 0. 1342
' R | dpidl 2003 | 0.1833
| 8 V4% |, 1487 o, 1888
b {80 | 34 lo.1839
8 L V.t 3y le. 14451 ;
2 B.0942 | 349 1298
3 b,1824 34 .1384!
Y 2 189" 74 o 1814
5 N0 74 o, 1598
C 1 1981 3% 2.1513
J
1
Ps = Pbar + Pg/i3.6
Moist(%) = 100(3ws)
Md = 0.44(%C0O2) + 032(5%02)
+ 0.28(%N2 + %2C0O) T
Ms = Md(1-Bws) 4 18Bws
Vs = 85.49Cp(sqrt[(Delia Plavg]) |Avemans Lr,cmo.‘Hi hart Lant
x sqri[(Ts+450)/MsPs)]  [Moist (%)
Moist (Bws)
Qa = 60Vsas Md(lb/Tbmole) ¥
Ms(lbAbmolz) | _
Qs = Qa[528/(Ts +460))(Ps/29.92) Vs ({Us)
X (1-Bws) Qa (azim) |
Qs (dselm) | -

00000002



L 9L 09 Zs / 6610 s~V
/2 FL $9 zs @ bl ‘161 al!
VA (Y4 99 49 sy 26 95 bh%
£ P L €9 <9 [82°0 ez’ | 00:9 - -V
A 4} 79 Lt P < ﬁ QW —
L Z8 29 4 w’ 184D 0 —
9 9 9 (54 010 030L% $5:64| £ -V
9 G5 9 Gb o 6(.99b 05 1 —9%
2515 e
1 +£E | Z2h-

g LS 35 et 2 %MJ“M.HW oC | —
2 S 95 b 2 &3 05+ of | —

55 0+ g5 0| ZIT0| E<K 9L I -y

IW_o 1 39vd

133HS viva a131d DNILSTL S GOHLAN

00000003




nieel
A
1 paYIDID 100N

-
57
(94
7
57 :
mN \ A A4
| 1717 R‘Nw \
/ 2
%\ 35T
| ol Iy
n. 2" %
m z 7 £65
M g
| . s
m 5170 mwwmm
V4
m «|
; . 210 e
L | t...,mwbm
. __ ? Gls
[ N -
ol mm 2
Fosi
Ll




o1

Ag1 paysend 10BYS

085 165 YA IKLE.

TN
TAAIVS

LGV

| DN B%mz& - 39\5!

A _ INILSIL NOISSINA




&DCC /
I VELOCITY TRAVERSE DATA
SAMPLING LOCATION
l | Fraraslot—smeat ‘\-e...r’r-la,rg{ Cushers |
lznt Mol ean Pitot Typ= S _ Bar Press (in HE) 24. 25
City Chrar\nite Pitot No. orBH Post Lezk Cha<k. ”
I Opesator " Pitot Cp . 8A Stack Diamster (in) __ 48~ 13
Dats - 2-4lb Thermocoupls —_ COO2 Analysis By —
~TFASUREMENT DEVICE  |Run No. e /4 %/JT
I : Time oM
NMicromanomster] Ts(DBYd=e F'1_32
Ts(WB)YdesF E 30
l 10" Manomster [ ] Pg(in H520) -0.568] -0 655
Ps(in HG)
Magnehelic [ ] C02% 0.0 o.0
02 % § 209 20-% | -
I Other m/ port point | Delta P Ts D=lta P Ts | Dsl=P Ts
Explain: A | lemttolo, 12 6.16241 :
l L0k Mo lb Meded™ s lopisw |- |ecuetto.(18d
TRAVLERSE SCHEMATIC B3 lo. (920 .14
: 4 ig.1q962 0.3
[ WY ) O\
I b o, 1805 0.58"8
8 1 14,2072 o, 195 i
2 i¢.29 0.1681 |
| 310,14 PRI
— 4 g, 2000 A4 i
S lg. 1gHS 0. 515 !
' d iia. 19l e I
Ps = Pbar + Pg/i3.6 ]
l Moist(%) = 100(3ws)
i
Md = 0.44(%6C0O2) + 0.32(5602)
l +0.28(%N2 + %CO) T
l Ms = Md(1-Bws) 4 18Bws
Vs = 85.49Cp(sqrt[(Delia Pyavg]) |Averags nolo,h38 harno . 406 baxt
x sqri{(Ts +460)/VsPs)]  |Moist (%)
I Moist (Bws) \
Qa = 60VsAs Md(1bAbmols) ¥
Ms(1blbmolz)
l Qs = Qa[528/(Ts +460)}(Ps/29.92) |Vs (fUs)
¥ (1 - Bus) Qa (azfm)
. L Qs (dselm)
i e 00000006
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I e , | KD-’:’:*’.Dy
VELOCITY TRAVERSE DATA
l _ SAMPLING LOCATION
LTC J
l Plant Jdead Pitot Typs Bar Przss (in HG) 24.90
City [P Pitot No. Post Lok Casch .
Ops=rator n__ Pitol Cp 2.64H Stack Dizmeter (in) _LE.
l Datz l\-|3~4la Thzmosoupls - CO202 Analysis 3y _ T
FIEAGUREMENT DEVICE  [RunNo. e /% )
l ) Tims 0705 . (35L
Mi:::o:-..mo.-.x:::r[j Ts(D3)dza &° 2
. K Ts(W3)dze S 8 20
10" Manomstar D Pe(in I120) -2, LS5 8 - 0. 61054
I Ps(in HC)
Maznehsile ] CO2 % 0.0 0.0
02% 20.9 2049 _
' Other iV >0t izoiat | Dein P Ts Dsajtz P s Delia P 1S
Explain AR 1\ Imo34g ] 2. 1145
Ay el T ol o &8l
I TRAVLRSE T B 1. AR - N3
: H_ie. 195 2 1180 l
5 w202y k. 1132 |
' & 12.010 P RID%=3 !
B 1 1853 0. 16@ | ;
‘ 2 i2.1M o358
l 3 Mp. lee8 . 1378
H e (B4] o (644 |
5 121821 . 136(
I RN AR ALY
' ] [
Ps = Pbar + Pg/13.6 ' |
l Moist(55) = 100(2ws) ' 1 ;
Md = 0.44(56CO2) + 0.32(5202) ;
I + 0.28(5%N2 + 5%C0) -t
Ms = Md(1-Dws) + 163vs
R ]
I Vs = 8549Cp(5qﬁ[(:>“'_3 P)ﬂ.\ ﬁ'l) Avamos (2=Ta Q¢3' s g,:ﬂ
x sqR[(Ts+460)MsPs)]  IMoist (%) |
l Maoist (Sws) ]
Qa = 80VsAs Md(1b1bmoic) i D
Ms(1bAibmolz)
Qs = Qa[S28/(Ts +4580))(Ps/29.52) | Vs (IUs)
I x (1-Bws) Qa (az(m)
. Qs (dsefm) [
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 PARTICULATE/ SAMPLE RECOVERY DATA SHEET

Client/Location: \/u\c.cml/'\/ul-‘v,n': 'CJ‘DS'-L\CI Sampling Date(s): -4l /
RUN No.: ‘ Recovery Date: ]\--ll"ﬂ(a Recovered By: 7

Iopingers: 1 .2 3 4 5 6 Silica Gel

Final Wt. QL‘L JOB 2 / / / 217

Initial Wt.

Net Weight

37

Total Moisture = 37.0  grems
Des=ription of Impinger Contents: (',, LAY i ‘
Silica Gel Color: Yo Percent Spent: ' 5?0 %
Fil<er I.D. No. Filter Container I.D.
Description of De.rtlculate on Filter: Sealed: Y R~
Pro>e Rinse Container 1.D. N A Liquid Level Marked/Sealed: Y N

Inpinger Contents Container: . NA Liguid Level Marked/Sealed: Y N

RUN No.: . Re.coversr Date: H[ Recovered By: 8/9/7-5

Izpingers: 1 2 3 4 5 6 Silica Gel

i
i
I
i
i
i
i
I
i
emave. [ 921,091 0 | A /1 1235
i ) - |
i
i
i
I
i
i
i
I
i

Initial Wt. LOO \o0

N=t Weight .._Z . 9'

' : Total Moisture = ‘7‘2. grams
Deszription of Impinger Contents: ‘
Silica Gel Color: Percent Spent: 65 %
Filter I.D. No.:. ' Filter Container I.D.:
Description of Particulate on Filter: Sealed: Y N
Prche Rinse Contziner I.D.: Liquid Level Marked/Sealed: Y N
Imp inger Contents Container: Liquid Level Marked/Sealed: Y N .

RUN No.: 3 Recovery Date: _[1/I3 Recovered By: BR

Iopingers: 1 2 3 4 5 6 SilicaGel

o ve [ 990 1231 1526 1 1. 1 1375
AV

| | 26

Total Moisture = _ 26 graos

Initiel Wt. § 721 525

Nzt Weight ';_/

631

Dezzription of lapinger Contents: -
Silica Gel Color: . Percent Spent: 70 %

Filter I.D. No.: Filter Container 1.D.: ;
Description of Particulate on Filter: ' Sealed: Y N

Prehe Rinse Container I.D.: Liquid Level Marked/Sealed: Y N
In-inger Contents Container:. Liquid Level Markedlstil(j blb 0 1 4

BLANES: Probe rinse: Impinger: Filter:




VELOCITY TRAVERSE DATA

De-:—cnj

_ SAMPLING LOCATION
Teancber ik
fant \’u\/ as Pitot Tvps S-kKp? Bar Press (in F1G)
ch.; Titot No. :‘ Post Leak Check /;,,
Opszrzator Pitot Cp ¥/ Stack Dizmster (in) -/
Dgls neat- 20 Tharmocouple CO2/02 Anzlysis By H. ?/d
FZEASUREMENT DEVICE Ruz No. mMI~17-1., TPl Vst
. Timue ')OO‘L/J.ZAL.. T )
Micresmanometerid Ts(DB)deeF | 34 -
_ Ts(WB)daeF | 37
—te‘-zr“‘ammr-g—/— Pz(in H20)
Ps(in HG) -0.24 -0.368"
Magnzehelic D C0O2.% 2.0 .
02 % b 7z0.9 7B W _
Other: U] port oot | Del= P Ts “D”a;gm ] 1s | Dol i
Zxplzzint A tM00H 1 30 o.13} )
_ 2 fodlil 36 lo.127
T AAVERSE SCAEMATIC 3 10.162% 130 PRITEE
4 10l |3p PR-k
5 Y0J37) 13» o, 1238
[ 10598 130 llp. 1244
A f B 1 10.496 1.3 p.091 2 i
: 2101250 |3 11 35
7 10,194 B 1301
(TYECEY o3P
5 10.\%30 130 o, 1235
o 10.V36% 120 o 1204
Ps == Pbar + Pg/i3.5
Moicst(95) = 100(3%s)
Md == 0.44(%C02) + 032(5602) l
+0.28(5N2 + %CO) T
Ms == Md(1-Bws) + 18Bws
Vs == 85.49Cp(sqri[(Delia PYavg]) |Average barif), 39 | Lart bert
x sqr{(Ts +460)/MsPs)]  [Moist (%)
Moist (Bws)
Qa == 60Vsas Md(lb1bmois)
Ms(lblbmolz)
Qs == Qa[528/(Ts+460))(Ps/29.92) [ Vs (fUs)
% (1 - Bws) Qa (acfm) |
Qs (dsclm) | d
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T

s b

DET'.'CD/
VELOCITY TRAVERSE DATA
SAMPLING LOCATION
| Twmstey ¥o.at i
Plant \ole an Pitol Type Bar Press (inHG) _2X.85
City CNpilotré ‘Pitot No, Post _L:-':‘:k Ch:.ck. i
Opzratesztor A 7A L Pitot Cp 0. B4 Stack Diamster .('-“) ‘2“
Dats _“-_w Thermocouple CO2/02 AralysisBy ___———
_ T, ,
STE {EASURGMENT DEVICE  [Rua No. Rue ]2 k[
: Time oo R. W2l
Micfo::-:amanomct:rD Ts(D2)desF” 37 -
_ Ts(WB)deg F 20
10" Mz Zanomstar @’ Pe(in T120) =-.32u44 - oS
Ps(in HG)
Magneonchelic ] CO2% .0
102 % 1 20.9 —
Other :r v Y Dala P |15 W DoaP| Ts 1DolaPl s
Explat |_to.nmb : O, 1353
2 ip. 028 01287
3 lo.nde = T3]
A 1. 144K P e
5 lo. 1452 . 134
g 10 \H2AO . 1330
L _i1&.14l ©. 1344 ] I
2 _ip. UHb (0133 |
3 1o.13649 o 1n18l
4 . 137919 |, 1314
5 im 1Ml 01244
b lous3 | .13l |
L i | |
| i
| iR
l }
Ds = 7= Pbar + Pg/13.6 \
|
Moist: 5t(%) = 100(3ws)
Md =+ = 0.44(%CO2) + 032(5602)
+0.28(5N2 + %CO) |
Ms =- = Md(1-Bws) 4 18Bws
Vs = . = 85.49Cp(sqrt{(Delia P)avg]) |Average iy, 36\ rgno.zbm bont
x sqr((Ts+460)/MsPs))  [Moist(%e) |
Moist (Bws) ]
Qa = =60Vsas Md(lblbmole) D
Ms(Ib/bmol=) ]
Qs = = Qa[528/(Ts +4560)|(Ps/29.92) |Vs (iUs) ‘
% (1 - Bws) |Qa (aclm)
o L [Qs (dsclm) |
2
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VELOCITY TRAVERSE DATA

T

Y

{

: SAMPLING LOCATION
Tvimsi 1a ]
plant ¢ \.dzaa Pitol Type Bar Fress (inHG) | 2490
City “phailoHe Pitot No. Post Leak Chsck. }
Opszrzrator Pitot Cp 2. 2y Stack Diamster .(m) 12
Dats = Al l?v% Thermocouple - CO202 Analysis By =
: o2 7
W TIEASURLMENT DEVICE Run No. Yo /3 XA /3
_ : Tirs é"no o 1245
Micr::-romanbm:t:rD Ts(DB)dse EF~ 1y I
Ts(WB)degF h12)
10 - Manometsr || PainF20) 1 =, audl 5. 32
Ps(in HG)
Mzgzonzhelic D CO02 % 72, 0 79 .02
02 % 2.9 20.4
Othezzr poit point | Del P Ts DaltaP | Is Declia P Ts
Expictain: A A 6.2 '
A!;i }A@ M |+ feker 2 ko 1Bk 0.13472
T IRAVERSL SCAEAMATIC ‘ 3 1n. 1280 o133
‘-f o 126 & 186\
. (168 2\32)
éz 10,1243 0. 1241
B 1o.1533 71241
.9 @ 1501 O 134
3 lg. 1422 p.\264
H Vo, 1337 o.\39
S 1o tyyp 21371
L lo (334 lo.1363
1
1l
|
Ps = = Pbar + Pg/i3.6 \
Moisist(%) = 100(3ws) -
Md 4 =0. 4—.(%CO7) 032(5202)
+ 0. 78( 2+ %CO) T
Ms 5 = Md(1-Bws) 4 18Bws
: |
Vs = = 85.49Cp(sqri[(Dclia Plavg]) |Averags ban 368 '-.qna,;i; ban
x sqri[(Ts +460)/MsPs)]  [Moist (%) —
Moist (Bws)
Qz 2 = 60Vsis Md(1o/1bmale) \
Ms(1bAbmolz) ]
Qs 5 = Qa[528/(Ts +450)](Ps/29.52) |Vs (fUs)
x (1 -Bws) 1Qa (acfm)
|Qs (dsclm) 1 ]
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l EPA METHOD 1
TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS
I Lo~
PLANT \L,ldm
ciTy Clogr Intte STATE _\)/
l SAMPLING LOCATION T ns Tev Zat
INSIDZ OF FAR WALL TO OUTSIDE _
OF NIPPLE, (DISTANCE A} |2
l INSIDZ OF NEAR WALL TO QUTSIDE
OF NIPPLE, (DISTANCEB) -~ .
I NEAREST UPSTREAM DISTURBANCE ~_>o 34"
DISTURBANCE
NEARE ST DOWNSTREAM DISTURBANCE >g s "
l DISTURBANCE  Benb Fan ‘ ‘
SAMPLER _BRAwm DATE _\\—iD-GL, SCHEMATIC OF BAMPLINGTOCATION
I TRAVESSE - PRODUCT OF TRAVERSE DISTANCE
POINT FRACTION [ STACK | COLUMNS 2 AND 3 : FROM OUTSIDE OF NIPPLE
I NUME=R | OF STACKLD. | 1.D. |(TO.NEAREST 1/8-INCH) [DISTANCE B| (SUM OF COLUMNS 4 & 5)
. . = , " ‘
i 4.4 12 h'. — g
' .‘ . 3, ! 3 N
2 iH.b | % |
a. M : "
| 3 24. b 3% 37
I y . i( ’:, i
4 0. 4 84 8
n N t}
i 5 85, 4 10 * 10
. ,/ 1¢ ,"l ry
i b | 15. b 11 [
i
I epaicirc.wki : |




~ PARTICULATE/ SAMPLE RECOVERY DATA SHEET

Sampling Date(s): #49/

TEH

Silica Gel

Clilient/Locetion: MMU\’/T.’AmSpCF'%:wF
RUNUN No.: ! Recovery Date: \l"'d?"q(o
. 4

Iopingers: 1 .2 3

Recovered By:
5 6

/.

Final Wt.

{ole;
00

Initial Wt.

Net Weight 0

Total Moigture = L+£+.(> grams
Dezzseription of Impinger Contents: . Clear ‘
Sirilica Gel Color: P Percent Spent: 95" r 4
FiTilter I.D. No.: Filter Container I.D.: ;
Dewescription of Perticulate on Filter: Sealed: Y N~
Prorobe Rinse Container I.D.: ANA Liquid Level Marked/Sealed: Y N
Izaopinger Contents Container: NA Liquid Level Marked/Sealed: Y N

2 Reéovery Date: /72}2l Recovered By: d$<>/72?
4 ]

5 Silica Gel

235

197

RUEUN No.:
. Impingers: 1 2 3

104 |10l | O
wo | 100 | @

Finel Wt.

Net Weight

43

Percent Spent: 75 3
Filter Contziner I.D.:

Total Moisture =

grams

Dezizscription of Impinger Contents:
§irilica Gel Color:
FiTilter I.D, No.:.
Deuzscription of Particulate on Filter:
Pr®robe Rinse Container I.D.:

imzmpinger Contents Container:

Récovery Date: //123

1 2 3 4 b

740 /\
745

Sealed: Y N
Liquid -Level Marked/Sealed: Y N
Liquid Level Marked/Sealed: Y N .

Recovered By: if

6 Silica Gel
719
g8

RURUN No.: :5
Impingers:

Finel Wt.-

Initial Wt.

Net Weight

27 grans

Percent Spent: 72[_ %
Filter Container I.D,:

Total Moisture = _

Deliescription of Impinger Contents:
SiSilica Gel Color: .
FiFilter I.D. No.:

Debescription of Particulate on Filter:
Pr Probe Rinse Container I.D.:
Iz ippinger Contents Container::

Sealed: Y N
Liquid Level Marked/Sealed: Y N
Liquid Level Marked/Sealed: Y N

rited 0000028

I . Initial Ht.

BILBLANKS: Probe rinse: Impinger:




3-3'.-'.{0/
VELOCITY TRAVERSE DATA
SAMPLING LOCATION
l \I'.\nrfA-‘.\r\c.J S e eLn
Plant \,Q\C_,,-m Pitot Typs s Bar Press (in HG) 2.4, Ne
City C:\aa! Lit e -Pitot No. Post Leak Check —
Opzrator _S&m Pitot Cp o.88 Stack Dizmater (in) __31_____
Dats IIIIRH’: o Thzrmocoupls — CO2O2 Analysis By
H-11-96 O - Sid =)
hLE‘ASUR.E!\iEI‘\T DEVICE Rup No. Fon Chec ¥ Nee| L ?as’r/ i
. Time WLHAS QN30 OA
Mi::romanom:t:rD Ts(DB)d2a T~ . 54
. Ts(WB)dee F §a
10" Manomsisr D Pg(in H20) )
Ps(in HG) - 43 -, 40IS - . 4129
Magnebeiic [ CO2.5 0.6 2.0 0.0
02 % 20 4 20, 2049
ower ~ Lf o Toomti DeimP 1 5 SEeF T T 1 Da=rl T
Explain: 1 L0b g5 ol 50 | .onG4! 4%
2 .00 B33 Ooa28 1 |
T RAVLRGE SCHEMATIC 3 1 . pnS | a5 | L \
ENERY, U300 | L) | 48
5 1\ | _65 jo@2! 51 . 211
[2 055 LO594 | L1202 |
R 1\ | o065 NS bk! i .oman!
| 2 i 00 55 L0825/ o311 4%
3 .04 | o832 ! LS
. WA ! W84 | 52 1200
5 1.099 | 45 Nu0 |y 0256\ 48
e 1 .02 | 0901 _| 0874 |
b 1 | |
! |
|,
' ) |
= Pbar + Pg/13.5
Moist(%e) = 100(2ws)
Md = 0.44(95C02) + 0.32(5002)
+ 0.28( SeN2 + 50CQO) T
Ms = Md(1-Bws) + 183w
' As. AT 2.877)
Vs = 85.49Cp(sqri[(Delta PYavg]) 1Averase sart 0,289 kol 312 oot
x sqr[(Ts +460)/MsPs)]  [Moist (%) ¥ |
Moist (Bws) ]
Qa = §)Vsas |Md(15Abmoiz) :
IMs(lbAbmols) |
Qs = Qa[528/(Ts+4560))(Ps29.92) | Vs (IUs) |
x (1 - Bws) |Qa (acfm) \ |
|Qs (dsclm) | \

00000029




00000030

WrbQO -.m
cS i3
z6G O\ e

IS 999 Y

(G ZoL0% &

15 Zr86Z | g9 09 v

oG k5 el 05 +2

oG €7 387 ot &

- 75 ILShT x -
[XW B 138¢ ot fingd

Ly ' mm 4 1l -<
gt L Q ] |7

wHo A

€ 101 39vd 133HS Y1VA a1314d ONILSIL S AOHLIW | 00330




e N f@&ngum!ﬁ \Canﬁk 9\0& ..C-aﬂﬁJdv wol %*w *

orq T A payosyD 1004S
T, T [ T 1.¢s |
5L \ V1t | > g%
S , < . Cw e
3 , 25 %
sl | §5 sillad
=0 FAS \Z'gLe o9
=T 75 T o3t :
SG €S s i i
- s JE 99 i L s
0 /g ST 29% ki )
= cC 55°85¢ o o
T CT 7SS il I B
a4 <5 7 GE o
5T, <G 8N
a1 €G LS F4%e
<% = ORI
= [ 8T
$Cocs




o A poxyomyD Jo0S

0dg

. =
"G U o
vl 0| hh ol o
Zh 90b D
Gl

C 10 & abed v - INILLSILL NOISSINA ,
lllll.lll-lll'll'lll




S

G

VELOCITY TRAVERSE DATA

" SAMPLING LOCATION

]

[ Vet .«3 Nede e

g

DEECO/

)

par Precs (nHEy _29.20

plant \blcad Pitot Typ=
City Lit€ Pitot No. Pest Leak Chaek
Operaiiof Pitol Cp o3 Stack Dizmster (in) 12"
Dats i E— Thzmosouple CO202 Aralysis By _~—
o ,
S TEiSUREMENL DEVICE  [Run No. Re]a Tost [
_ Timc 0nis — (KO
Micrcimanometer|_] D) deaf | -
_ Ts(\vm dcg F
10" Mo=qomsist D Pz(in H20) - O.H231 -, 4 NG5
Ps(in HG)
Magm=iclic D CO2 % 0.0 0.0
02 % 204 269 . :
ther il T ET Doar ] 15 4Dsep] Ts iDelmPl s
2 -v-:—- A L 0. 88~ 120713 -
A Orda Metes 2 Ip.011 0. 0o
TTTVETGE SCHINEATIC 3 10,04 _ :
j% A DA 0.083
5 0.c490 .05
A , 2531, k2 o4 |
B i l6.1437 0. 149¢, ;
I 2 ip.08T o103
3 92 05495 |
4 Yo 413 o110 |
S 1. 104§ A
b Y2000 .05 *
b | | |
1 | | |
| \ |
| K
Ps = Phbar + Pg/l3.5 I |
\ .
Moimi(Ge) = 100(3ws) |
“‘
Md = O.“(%CO')) +032(%02) )
0.28(%eN2 + %CQ) i i
M3 = Md(1-Bws) + 183ws Aya AL “ 406
AVG A K 0 1076 |
Vs = 85.49Cp(sart[(Delta Pyavg]) |Averegs benosate ey, hadt
x sar[(Ts+460)/MsPs)]  [Moist (%) ' .
Moist (Bws) | | 1
Qz = 3)Vsis iMd(i5/ibmoiz) i 1
Ms(lb/ibmols 1 1
Qs = Qz[52 /Us——w)]mﬁo 92) | Vs ((Us) i | ]
% (1-5w3) Qa (azlm) | | |
Qs (dselm) i | ! |
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VELOCITY TRAVERSE DATA
SAMPLING LOCATION
[\(:bm-}'mﬁ Sereen
Plznt \l, | con Pitol Typ= S Bar Prass (in HG) 24.(5
City Cinctlo € Pitot No. - Post Lezak Chxk e
Operaterr _ RB\Zum Pitot Cp o84 Sack Dizmster (in) ."Q'
Dats “-20 L Thzrmosoupls CO2/02 Anzalysis By __——
- L
FE.SUREMENT DEVICE Run No. ?Jp.,/l,'_?, 5y S
- Tlmu 28 1332
Mic-:on::anom:t:r[] BYdze B .
_ Ts(\“’?ﬂ deg ¥ .
10" Mamometer ] Pa(in1120) V=0 .4594 5.372
Ps(in HG)
Magnstozlic ] CO2% 0.0 0.0
02 % 204 20-9
Othsr N : ;‘a Ay DeeP | 15 Y Daep] 15 | Di=Pl s
Explaim: L1 101012 1 52 0.0 27 ! )
,'...\ N DA—[/ Mo)-l-( ny{f/ 2 lo.298n0 : .05
TTTRLYLERSESCHEENATIC 2 13 loosls AT
4 Joon 0 94
5 la.oﬁlla 0.022L |
Lb_©.0829 ©. 064 ‘
2 1) b.orl . 0 3
2 in.o9) .00
2 l.opi2 0 .0724
4 lo.o955 6. (153
Sl ogss (el
L .ol b.cq03 |
_ |
Ps = Prhar + Pgl3.5
Moisti"3e) = 103(2+3)
Md = 0.44(56CO2) + 032(5502)
+028(%N2 + %C0O) T
|
NMs = WMd(1-Bws) + 183ws i
A & 10087 1
Vs = 25.49C ( Dzliz Piave]) lAverdse  hon 0,298 [ron - i
% sqr(Ts+ acﬂ)/‘\/sl’s)] Mobt(76) | ] ‘
Moist (Swsy | i
Qz = &IVsis Md(ibAbmoiz)
NMs(lbAbmolz) |
Qs = 22[5283/(Ts <250)|(Ps29.52) | Vs (ivs) |
X (1-Bws) Qa (azim) i
L Qs (dsclm) \ g I'
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EPAMETHOD 1

'TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT  \luleaa

ciTY e

STATE N¢

SAMPLING LOCATION_Vay mﬂ“i Seceen ,
INSIDZ OF FAR WALL TO OUTSIDS ;

OF NIPPLE, (DISTANCE A} |31

INSIDE OF NEAR WALL TO OUTSIDE
OF NIPPLE, (DISTANCE B) —

NEAREST UPSTREAM DISTURBANGE 32"

DISTURBANCE Rend

NEAREST DOWNSTREAM DISTURBANGE 356"
DISTURBANCE (Bewd

SAMPLER  Tialw

(e

o
N T

F _ .
DATE |[-18-9(, SCHEMATIC OF SAMPLING LOCATION
TRAVERSE : PRODUCTOF = | TRAVERSE DISTANGCE
POINT FRACTION | STACK | COLUMNS 2 AND 3 , FROM OUTSIDE OF NIPPLE
NUMBER | OF STACKID. | 1D. |(TO NEAREST 1/6-INCH) [DISTANCE 8| (SUM OF COLUMNS 4 & 5
: K ' VRl
}
\ 4,y 12" 5" ~ 4
2 1 i 1 %" K
v, It - 1 1
3 249.06 37 3%
4 | oy g"" g%"
H
5 854 / 1o%" 1o %
. ] )
b |95, J % 114"

|

|

|

|

|

I epaicirc.wk1

0000004 1



[

Client/Locetion: Sc.igggz\

* PARTICULATE/SAMPLE RECOVERY DATA SHEET

Sampling Date(s): \(-(&

20 ‘]

RUN No.: ___\ Recovery Date: _J(-lib'i { Recovered By: o
Iopingers: 1 .2 3 4 5 6 Silica G=1
Finzl Wt. 0\ (A5 b” - s L, 8’16
Initial Wt. | S 835
Net Weight 12

Description of Impinger Contents: .

Silica Gel Color:
Filter I.D. No.:
Description of Particulate on Filter:

Total Moisture = C:r7

Percent Spent: : %

Filter Container I.D.: ‘
Seeled: Y N~

Probe Rinse Container I.D.:

Liquid Level Marked/Sealed: Y N

Impinger Contents Container:

Liquid Level Marked/Sealed: Y N

RUN No.: 2 Re‘covery Dete: “""f'% Recovered By: ‘
Impingers: 1 2 3 4 5 6. Silica Gel
Final Wt. iér]"' U5 | R 1A
mitiel ¥t | on] 1645 | Gl 8’3’3
Net Weight L | o | 3 ‘ | I H;_

Description of Impinger Contents:

Totel Moisture = 5‘ graﬁzs- '

S8ilica Gel Color:
Filter I.D., No.:.
Description of Particulate on Filter:

Percent Spent: ;%_
Filter Container I.D.:

Sealed: Y N

Probe Rinse Contziner I.D.:

Liquid Level Marked/Sealed: Y N

Impinger Contents Container:

RUN No.: :35

Liquid Level Marked/Sealed: YjN.

Récovery Date: (I“ZZQ Recovered By: ‘
Iopingers: 1 2 3 4 5 6 Silica Gel
Finel Wt.- (9"]1-‘ h% ‘.nl_s_ * q\s :
Initial ¥t. {4671 b4d5 | L IH L7
Net Weight e : I ' l ' |

Description of Impinger Contents:
Silica Gel Color: .
Filter I.D. No.:

Description of Particulate on Filter:

Total Moisture = _ grams

Percent Spent: %

Filter Container I1.D.: ;
Sealed: Y N

Probe Rinse Container I.D.:

Liquid Level Marked/Sealed: Y N

lopinger Contents Container:.

BLANKS: Probe rinse:

Impinger:

Liquid Level Marked/Sealed: Y N

00000042

Filter:




i T
e a pezco/
I VELOCITY TRAVERSE DATA
| SAMPLING LOCATION
Cines Crushed
I Plzat  \Mulc.an Pitot Typ= ol Bar Pr=zs (in 5G) 29. F’Q
City “"f lotte. Pitot No. . gml I-;L' Cb.xk( ) ‘ls/‘
=2 Blm . Pitot Cp B ack Dizmsi=r (in -
l gSt- o W-17 -&é LI/IZ Thzrmosoupls — CO/02 Analysis 2y 20.9
I~ [~ b
MEASUREMENT DEVICE Run No. _ Y2l
l Tires o5 > 8| {50
Misr o-ano-n-t..rD Ts(3)dsa T’ K
Ts(\W3)cze = :
I 10" Manometer [Z( Pzfin 1520) - 4] -, &1
Ps(in HG)
Nzammelziic D CO2 %% 0.0 0.0
02 % i 20.9 20.4 _ _
I Other _ D ot i=olat | Deiz P Ts Dslta? s Deliz P 1S
Explain A l +1H4 5 35 -V ) E{ _|.l/eo
2 ¥ 15 B¢ olY 51 NEE HIEY 1353
l TRAVERSE SCHEMATIC i 3 11 [N AL 5 . B3 A8
4 i ane | 5% T .la_| 202 zia
5 1 .8 51 L1495 | s§) B3 o333
l L iy 871 & (61 1.uoe e
B 1 1§ . .\o 56 LS | 62 NS 8
2 ] 56 12 152 ke, | 304
I 3 1,35 [ 56 3 52 K (33
5 4 1,11 56 Y 52 Jid] A42]
b= ~. 65 1,15 | 56 22 | 82 1DL7 2003
I /° «* e 1,28 1'55 21 52, i2TF | Vv Uty
___——
k [ R ] |
I Ps = Pbar + P=/13 6
l Moist(%) = 100(2ws3) :
I
Md = 0.44(7C02) + 0.32(%02)
I + 0.28(%N2Z + 2C0) B
Ms = Md(1-Bws) 4 183vws
| G APt UJes
Vs = 8§5.49Cp(sqrt ‘[(D-I.a Plavg]) [Avsrzze VAP Fone.d92 2210406 bent
zsqr(Ts+460)/VisPs)]  [Moist (To) |
l Moist (2ws)
Ta = 580VsAs Md(Ihibmoiz) :
Ms(IbEmole) |
I Qs = Qa[S28/(Ts +450))(Ps/29.52) [V (1U5) 21.94
' % (1 - Bws) Qa (acfm) 1326. 2
Qs (dsefm) 2327.9
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00000044

ININEN TN NS N

U\.\n
D[\

%S'!
Qasih3y

2 101 39vd 133HS Viva a13Id ONILS3L S AOHLIW 03330




eleq

Ag poxseuD 1964s

055 GER

00000045

llNthllllllllllllll

abey

ViVa G

INILSTL NOISSING

— | = = = — | — Gb.L8| INT | se
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VELOCITY TRAVERSE DATA

SAMPLING LOCATION
U Fiaes Causher
Piant \IJ o Pitol Typs Bar Prass (in HG)
City g lotte ‘Pitot Na. Post Leak Chxk.
Opzraztor M Pitol Cp O.84 SmckDiamster (in) ___.
Dais W-ig- 26 Thsrmoooupls COU02 Analysis By
-} z
M-EASUREMENT DEVICE  |Run No. QeelL et e
_ Time ol38 . _ (x34
Micreomanomster] | Ts(D2)dea F- B
‘ Ts(W3)deg F
10" M fapomater [ Pa(in 2120) -0.3403% i
Ps(in HG) ~ 0. 352
Magrachelis [ CO2 % i 00
02 % ~0. 4
Others g ok joomt)] DalmDP ] Is W DaeP [ Ts | DckaP|_Ts
nimaing J488 |5 - o451l o
1430 ' 0.1268
3 | Ao 35 ‘ ©.112%
Y l 28579 o . (824
$ | 2339 01817
b | Tb(] p.1112
By | | |20 0.2 i
2 | i.]286 P [~ 1 X
3 I b, 103 0. 1687
Y L1932 O. (224
s 1.1980 XA
(72 V7% 3% 0. 1489
' _Il
[ ]
Ps == Pbar + Pg/13.6 - |
Moizzt(98) = 100(3ws)
Md = 0.44(5C02) + 032(5202) ]
+0.28(%N2 + 5%C0Q) T ]
Ms == Md(1-Bws) + 16Bvs l
Vs = 83.49Cp(sgrt[(Dz=lia Plavg]) laverzss wart =erQ.40% a0
% sqrif(Ts+480)VisPs)]  [Most (70) 1
Moist (Suws) | ]
Qz = 80Vszs Md(i5Abmoiz) § : i
INMs(1b/ibmols) §
Qs = Qal528/(Ts+480)}(Ps29.52) |Vs (iUs)
¥ (1 - Bus) Qa (az(m) l
Qs (dszlm) 1 |
00000046
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l 139:-(.0j
VELOCITY TRAVERSE DATA
SAMPLING LOCATION
l Lines Cvoshes
Plant \Jolean Pitot Type , Bar Press (in HG) 24.15
I City %\.ad’e ‘Pitot No. Post LcaL Chcck.
Operator Pitot Cp o.8x Stack Dizmster (in) __ A
Dats \|- 20-%1b Thermocouple - CO%/02 Analysis By __ =
l MEASUREMENT DEVICE  |Run No. FC -3 PRE Wf?
| Time \0723 ] %2
Micromanom:t:;gﬂ Ts(DB) dee F° I -
l ' D Ts(WB)deg F
10" Manomster Pe(in H20) - ’
Ps(in HG) ~5.3731 / 535670
l Magnehelic [ CO2.% O ) l
02% _20.9 | 24 —
other [ ort - ipomt) DelmP | Ts W DeoiaP| Ts 1 DelaPl s
l Expleini A | 101080153 1320 ' f
2 lo.H45 : 433
TRAVLERSE SCHENMATIC 3 0.)54) ) o, | 280
- W i0.138 . 1457
l s 1p.1858 1414
lo ROIA20 Q. (314
B | 0100k \S—tebt 1. 15| i
l Z_ pINP \eou 01244
3 fo.Mb3 o<
4 lo.155Z o (&
I 5 1o.720e2 2R
& 10150 T . 1436
|
l \
l Ps = Dbar + Pg/13.6
Moist(%6) = 100(Bws)
l Md = 0.44(%C02) + 032(%02)
+0.28(%N2 + %CO) T
l Ms = Md(1-Bws) + 18Bvws -
= = 1058
Vs = 85.49Cp(sqri[(Delta PYavg]) |Average san (.395 iqrt bart
l % sqr{(Ts+460)/MsPs)]  [Moist (%)
Moist (Bws)
Qa = 60VsAs Md(1b/Tbmole)
l Ms(IbAibmolg)
Qs = Qa[528/(Ts +460)})(Ps/29.92) |Vs (fUs)
x (1 - Dws) Qa (acfm) 22934
I. o Qs (dscfm) 22699
i 00000050
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0

' K- SAME DVcT FoRr
EPA METHOD 1 TERT. & FINES CRUSHER
TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 4R #/20/%

o
PLANT Volean Mdesizls : ‘ =
CITY . STATE N ¢ ‘
SAMPLING LOCATION £ g ,eumd '

. Il
INSIDE OF FAR WALL TO OUTSIOE ;
OF NIPPLE, (DISTANCE A}  \&“ _
INSIDE OF NEAR WALL TO OUTSIDE ' _
OF NIPPLE, (DISTANCE B) — . | o

.
T "N ,
DISTURBANCE T Flow — .. -

NEAREST UPSTREAM DISTURBANCE
NEAREST DOWNSTREAM DISTURBANGCE 43" — T
DISTURBANCE |4 ¢ , |
SAMPLER 3fim 3 DATE \\.1g-4 2 SCHEMATIC OF SAMPLING LOCATION
TRAVERSE - | PRODUCTOF . | TRAVERSE DISTANCE
POINT FRACTION | STACK | COLUMNS 2 AND 3 _ FROM QUTSIDE OF NIPPLE
NUMBER | OF STACKI.D. | 1.D. |(TONEAREST 1/8-INCH) |DISTANCE B (SUM OF COLUMNS 4 & 5)
' 3 K _ 3
! “.H (g A “
o %% 5.
2 4. ] 27% . 278
% 3
3 | 24¢ 5 5%
S ‘
C 5z
4 V. 4 12 pIKd
%% b AL
5 £5. 4 \5 ® 15 @
. : y %
b 75. & V \q 4 “

|

|

|

- - - - .

I epaicirc.wki | , 0 0 0 00 0 5 4



@ - PARTICULATE/ SAMPLE RECOVERY DATA SHEET

Client/Locatizs. Fin€S Cevdhes S2opling Date(s): I(-(& /{l-‘].é
RUN No.: l Recovery Dete: \\‘(%‘QC’J Recovered By: 3'0 ‘
Iopingers: 1 .2 3 4 5 8 SilicaGel

final wt. | 754 | 7/4 |5 78 T 1 18541
Initial Wt. 2 e g3z !

Net Weight ’72 | 2 l 5’

'% 5'A1’(/,QﬁﬂﬂN ‘70 UjED INS.??AD Total Moisture = 92 graes
Description of Impinger Contents: '
Silica Gel Color: Percent Spent: ' @ %
Filter I.D. No.: Filter Container I.D.: ‘
Description of Particulate on Filter: Sealed: Y N’
Probe Rinse Container I.D.: Liquid Level Marked/Sealed: Y N
Impinger Contents Container: Liquid Level Marked/Sealed: Y N
RUN No.: 2- Recovery Date: (- \5{-‘?6 Recovered By: %\

Ippingers: 1 2 3 4 5 _ 8ilica Gel

Finel ¥Wt.

G 1NN | 551 oy tal

§Ic
Initial Wt. |35 ?-]l-l 538 351_' :
Net Weight 5 l 3 | | I | 30 E

: Total Moisture = 43 grans
Description of Impinger Contents: ‘
Silica Gel Color: Percent Spent: 70 %
Filter I.D, No.:. ' Filter Container I.D.: '
Description of Particulete on Filter: Sealed: YR
Probe Rinse Container I.D.: Liquid Level Marked/Sealed: Y N
Inpinger Contents Container: Liquid Level Marked/Sealed: Y N.
RUN No.: 5 Recovery Date: Recovered By: 5
Impingers: 1 2 3 4 5 6 Silice Gel

Final Wt. - g-ﬁr + 646 (55./ 2.776

Initiel Wt. ol |11 | 581 FLy
Net Weight Q | -1l 16 l | :
_ Total Moisture = __ 25 graps

Description of Impinger Contents: 1
Silica Gel Color: : Percent Spent: 70 %
Filter I.D. No.: ' Filter Container I1.D.:
Description of Particulate on Filter: ‘ Sealed: Y N
Probe Rinse Container I.D.: Liquid Level Marked/Sealed: Y N
Impinger Contents Conteiner:. Liquid Level Markedﬁeﬁ.lodoblb 5 5
BLANES: Probe ringe: Impinger: Filter: |



APPENDIX F.

LABORATORY SAMPLE ANALYSIS SHEETS

performed by
DEECO INC.
3404 Lake Woodard Drive
Raleigh, North Carolina 27604
919-250-0285



SAMPLE ANALYTICAL DATA FORM |

Plant Air Control Tech/Vulcan _ Charlotte, NC Run Number 7 ¢ -/
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
container sealed ‘
Back-half Filter LZpM 2.6 £ [rer (L2 “ ;
Back-hall Filler
Filter container number o0 ‘/
Date and time of wt //A‘//q&’ /501 PAY Grosswt &./70R G g
Date and timeof wt // /20 /5 & SO ﬂM Gross wt 2. /02 S g
Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Gross wt (2. /0285 g
Tare wt of filter 0.0607%5 g
Weight of particulate on filter 0. P352. g
Total weight of particulate __ 0.0 352. + 0.072% 0.0006 = 0./056 o |

Note: In no case should a blank residue >>0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Signature of analyst 4%_7@]%_
Signature of reviewer A/ yirne &JLI Y.
L™ /

00000001



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan __ Charlotte, NC Run Number T—d-“ /
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
container sealed
Acetone Rinse L/0P. Loyt
(PMy>x>PM; ) 10PM 10 >PM 2.Clui]  Faflun togy,

(PM,s>x)

Acetone “‘ LPMAS Yl -/-—J.;L/m..*lr_g,

Front-half Acetone
(less than 10 micron and greater than 2.5 micron)

Front-half acetone container number 5§ 3 7 S0 me_
Date and time of wt ~5v7  [1-2{-2C L Crosswt 3.9 %) ‘-[’ g
Date and time of wt A4 [1-22.~96 2125 Grosswt__ 2 9 3 /& g
Date and time of wt AAN /)~ 23-96 {770 Y Grosswt 3,9 300 g
Date and time of wt 4D JI-26-9C 2002~ Grosswt___ 3. 92.30%5 g
Average Gross wt 3.9306 g
Tare wt 3.8 S78& g
Wt of acetone blank = g
Weight of particulale in acetone 0728 g
Acetone Rinse
(less than 2.5 micron)
Back-half acetone rinse sNSNWERcontainer number Sgy 2~ “
Acetone rinse volume (V,w) 4o m mL
Acetone blank residue concentration (C) mL
W, = CVw = ( ) ( ) ( ) = g
Date and timeof wt D7 1 -21~-94 17! Grosswt__ 3 52 g
Date and time of wt 240 l{-+2- b b2 Grosswt 3.6l 2 (o g
Date and time of wt (34D H-22-9 6 1707 Gross wt [s) '3
Date and time of wt Grosswt & L Lo 7 g
Average Gross wt__ 3. 6 &0 % g
Tare wt of beaker 3-Lbo 3 g
PAV
Wt of acetone blank =80t g
Weight of particulate in acetone rinse (m,) __ (2. © 900 (o g
|

Note: In no case should a blank residue >0,01 mg/g or 0.001% of the weight of acetone used be subtracted

from the sample weight.

Remarks__This set of samples also included a grealer than 10 micron acetone rinse fraction. It has not

been analyzed, but has been archived.

Signature of analyst /
Signature of reviewer

06UUL002



WARIALEIY UL ICYILVYWE]

SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan _ Charlotte, NC . Run Number 7 & - 2
Sample Location
Relative Humidity

Sample Type Sample label name Liquid level marked and/or
container sealed
Back-half Filter 4 Pm a5 F[ler L
Back-half Filter
Filter container number Or 'l i
Date and time of wt ////?/é'la /Y5 % ﬂ%ﬂ& Grosswt ¢ . 106 3 g :
Date and time of wt /'/[70/?4'9 1510 Grosswt 0. /0 6O g
Date and time of wt Gross wt 2
Date and time of wt Gross wt g
B

Average Grosswt___ 0. /O & 2.

Tare wt of filter 2.0673 g
Weight of particulate on filter 2. 03289 g

|Totalweightofparﬁculale 003839 + 0095 +~ ©.002yY = o. /325 g2

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted

from the sample weight.

Remarks
Signature of analyst M‘/ Mﬂ“;_
Signature of reviewer /(_\/ LNL2 & / M,L\ Y.

00000003




SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan  Charlotte, NC Run Number ez

Sample Location

Relative Humidity
Sample Type Sample label name Liquid level marked and/or

' container sealed

Acetone Rinse LJOPMIO > PUAS Ponko *’711_
(PM“,) x> PMz's) ‘
Acetone U & PM 2.5 Pensa 7‘7//«4. fopts |
(PM,;>x) -

Front-half Acetone
(less than 10 micron and greater than 2.5 micron)

Front-half acetone container number =] g2z 7 70 mL
Date and time of wt T3 y(~21-9F( (47 Grosswt 3. (3 7‘7[ g
Date and time of wt 240 J]-22-96 2120 Grosswt__ 2 /£ 55" g
Date and time of wt BAH).  (1-23-LH THSY Grosswt__R.083 g
Date and time of wt 2AD =269 2006 Grosswt 2, b & 4 2. g-
Average Grosswt__ 2. bbF4 1 £
Tare wt 3.5920 ¢
Wt of acetone blank ) g
Weight of particulate in acetone 0.Cc95 g
Acetone Rinse
(less than 2.5 micron)
Back-half acetone rinse aginiii®container number = s"/b ‘
Acetone rinse volume (V,w) 35 mi ml,
Acetone blank residue concentration (C) mL
W, = CV,w = ( ) ( K )= g
Date and time of wt_ N 1-21-9¢ 1t 5 Gross wi___ 3.4 362~ g
Date and time of wt 24,0 y-22-5, 2/09 Grosswi__3, 4/ 343 g
Date and time of wt 6&_1.2 F2%-9¢ Jb3d Gross wt__3. 43 “2 £
Date and time of wt Gross wt g
Average Gross wt % z % ¥3 g
Tare wt of beaker 43/9 g
Wt of acetone blank g
Weight of particulate in acetone rinse (m,) Q. 00 2¢ g
I— —

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks__This set of samples also included a greater than 10 micron acetone rinse fraction. It has not
been analyzed, but has been archived.

v ]
Signature of analyst % &6\/ frr— ‘
Signature of reviewer ] ! oadetd, 0 0 0 O 0 0 0 4

4 /




SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan  Charlotte, NC Run Number __1_€-3
Sample Location
Relative Humidity

Sample Type Sample label name Liquid level marked and/or

container sealed |

Back-half Filter :

Back-half Filter
Filter container number 0/%

Date and time of wt /I_/IQ/Q‘- - ysn BAu Grosswt  0./]D0O 3 g
Date and time of wt ¢ /20 /4 Lo (50% 2A Grosswi 2. 102 O z
Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Grosswt___ & . /0O &- g

Tare wt of filter 0.0L855

Weight of particulate on filter D 0397 g

Total weight of particulate __0: 0397 + 0.0 26 + 0O.0032= 0.]JYs g|

Note: In no case should a blank residue >0. 01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Signature of analyst _%A/ ;
Sigpature of reviewer wn & ; ,[...m/ !

CLul00gs



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan __ Charlotte, NC Run Number Té- 3
Sample Location :
Relative Humidity

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks__This set of samples also included a greater than 10 micron acelone rinse fraction. ]t has not

been analyzed, but has been archived.

Signature of reviewer A e W)

L™

l Sample Type Sample label name Liquid level marked and/or ‘
container sealed
Acetone Rinse .
' (PM,,>x>PM, ) < 10PMI0 > PH 2.5 Bain 1-'7%‘" ;”’P‘-’
Acetone Sl . ‘
' | (PM,,>%) £ PM 2.5 linae +-af-{m_ foget. |
' 1
l Front-half Acetone
(less than 10 micron and greater than 2.5 micron) |
Front-half acetone container number \_SI ! 3 S’ I / 00 Int-
Date and timeof wt 7357 [(-21-9¢ (o Grosswt_ 9. 7497 g
Date and timeof wt AA 8 jI-+2 -G 2 (7 Grosswt 3, 7@@2—« g ‘
Date and time of wt BAN _ [)-23-9% /o5 Grosswt___ 2 76 63 g
I Date and time of wt Gross wt g
Average Gross wt 8. 76632 g
Tare wt 2. 4L797 g
l Wt of acelone blank E
Weight of particulate in acetone o, 0§¢6 g "
' Acetone Rinse ‘
(less than 2.5 micron) |
I Back-half acetone rinse Syl container number J ?’7'/
Acetone rinse volume (V,w) 2 5 mAl ml
Acetone blank residue concentration (C) mL
W, =CVw = ( ) ( J ( ) = g
Date and timeof wt DT y(~-21-9¢ (U Grosswt___ 3. 7302 g
Date and timeof wt 84,0 (' 22-9( 2115 Gross wt 727/ g
l Date and time of W(BA& 43 -9 10/9 Gross wt . (X g
Date and time of wt Gross wt £
Average Gross wt 3 7270 g
l Tare wt of beaker 2.3 % g
’ Wt of acetone blank g
I Weight of particulate in acetone rinse (m,) Q.0032, g

Signature of analyst M‘U AQ@W ﬂ:’;" 0 0 0 0 0 0 0 6
/



SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan  Charlotte, NC

Run Number 7 7~/

Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
container sealed
Back-half Filter LPMm 2.6 [~Her Lfas

Back-half Filter

Filter container number 00 (o

Date and time of wt “’l"ihb 145 S 6410

Date and time of wt ]
Date and time of wt

=]

[501 A4S

Date and time of wt

Total weight of particulate

Weight of particulate on filter PW-W K U
- o |

0.0/ + OO0

Gross wt 0.0¢ g
Grosswt___ (9.0 & g
Gross wt g
g
g

Gross wt
Average Gross wi___ 0.0 ¥ 27

Tare wt of filter 0.0092., ¢

+~0., 0032 = ®  0.0583¢g

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted

from the sample weight.
Remarks

Signature of analyst

%,K&Uyh

Signature of reviewer

N
A cine /M?L



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan _ Charlotte, NC Run Number T 19 - /
Sample Location
Relative Humidity

Sample Type Sample label name Liquid level marked and/or
container sealed

Acetone Rinse 0P 10 ,ﬂ/” 75 Rued :g, "y

(PM,>x>PM,)) ‘ 1%[(4&

Acetonc" U 2 :

(PM,5>X) Z M 2.5 Lenze {_Wmiﬁw

Front-half Acelone
(less than 10 micron and greater than 2.5 micron)

Front-half acetone container nummber S 8/ 39 ‘ 75 ml
Date and time of wt o1~ W1} 1y -21-9{ Grosswt__ 5. 935 94 g

Date and time of wt AA N 2//9  }i~22-4( Grosswt 35,9330 g

Date and time of wt 4. o 54 123 A Grosswt__ 2.0 3 ltm g

Date and time of wt ) Gross wt g
Average Gross wi__ 3.4 228 g
Tare wt 5. 8§99 )2 g
Wt of acetone blank —=—t=t B

Weight of particulate in acetone _ 0. O ¥ / G g

Acetone Rinse
(less ihan 2.5 micron)
Back-half acetone rinse il ontainer number 56 3b

Acetone rinse volume (V,w) Yome mL
Acetone blank residue concentration (C) ml;
W, =CVw=( ) ( ) ( ) = g
Date and timeof wt I [(~21-9¢ {14 Grosswt _ 3-44993 g
Date and time of wt .4 ), J-22-G0 2{b Grosswt___ 5, HYS L% g
Date and time of wt HAS -3 22 Grosswt___ 3. g
Date and time of wt A0 -&b-96 20YE ! Gross wt g
HavY =279 1325 ( é,q wi é/\‘Average Gross wt g
Tare wt of beaker Yy g

Wt of acetone blank : g
Weight of particulate in acetone rinse (m,) ©.00 32. g

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks This set of samples also included a preater than 10 micron acetone rinse fraction. It has not
been analyzed, but has been archived.

Signature of analyst é%— @‘d ﬂ'—‘z—-—-
Signature of reviewer g &, /_g.,._,[..l)[ 0 0 0 0 0 0 0 8

@




SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan __ Charlotte, NC Run Number 7/~ 2
Sample Location :
Relative Humidity

|| Sample Type Sample label name | Liquid level marked and/or
container sealed

|| Back-hait Filter clm A6 fdb. | e || |

il

Back-half Filter

Filter container number 0o g
Date and time of wt ”l’?/?b /‘_7'57- /34‘; Grosswt &) .08 3 7 g
Date and time of wt // /70 /7(; 157 2~ ﬂ'ﬂ‘lj Grosswt 2. ¥3¢Y g
Date and time of wt __ Gross wt ! g
Date and time of wt Gross wt g
Average Grosswt__ & 08 2 b g
Tare wt of filter 2.06%3 g

Weight of particulate on filter _me
00193 b

Total weight of particulate __ (. ©/¥3 4+ 0.03/] *+ 0O.p000) ~ 0-0%5 g

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Signature of analyst Mlﬁm—_

Signature of reviewer / W thi e ,/ P ,.j./b)é

00000009



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulean _ Charlotte. NC Run Number /. r -
Sample Location
Relative Humidity

Sample Type Sample label name Liquid level marked and/or
: container sealed

Acetone Rinse <PM 0 > PMA% LasL -/—th- )4»7/1.1.

(PM,;>x>PM,,)

ctone S CPM A5 Kzt #af o Fupu

Front-half Acetone
(less than 10 micron and greater than 2.5 micron)

Front-half acetone container number & 8’ 3 | & mL

Date and time of wt 5T -2/ -GC [[2.0 Gross wt__ 3. Sb(» 9 g
Date and time of wt £4,) ~ /I~22 <5 ¢, 2/13 Grosswt___ 3.5p 59 g
Date and time of wt BA[) 1H-23-ql 1Tos Grosswt___ 3 50 g2 g
Date and time of wt BAD 2696 23>, Grosswt___ =3 5D 5O

Average Grosswt_ 2 , 5085/ g
Tarewt __ 3. ¢/7¥0 g

Wi of acetone blank g
B

Weight of particulate in acetone __ 0, & 2/,

Acetone Rinse
(less than 2.5 micron)

Back-half acetone rinse il container number 5 g 2 ?

Acetone rinse volume (V,w) RO mL
Acetone blank residue concentration © mL
W, =CV,w = ( ) ( ) « )= - g
Date and timeof wt 527~ (]2 (1-721-9( Grosswt 5.8~ 57 g
Date and time of wt 24,0 2/ =22 -9 (s Grosswt___ 3,84 /5 g
Date and time of wt :6/"!& ! XY 1{~23-1 0 Grosswt___z ¢ A 4 "/ gl
Date and time of wt_AAD 2ooY 1= 2b-96 Grosswt__ 2.9 /70 g
Average Gross wt 2.5/ g
Tare wt of beaker S 5410 gfl
Wt of acetone blank O.0009/ g

- Weight of particulate in acetone rinse (m)

Note: In no case should a blank residue > 0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks__This set of samples also included a greater than 10 micron acetone rinse fraction. It has not
" e e e e,
been_analyzed, but has been archived.

Signature of analyst K) ,ZQZQJ,Z'—:/ ‘
o iy PP Lo 0000001




SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan _ Charlotte, NC Run Number 7 M- 3
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
container sealed

Back-half Filter LPV A6 Eifter el || |

Back-half Filter
Filter container number 7-/0 -3
Date and time of wt ///[7/'76: 1450 B8ANS Grosswt .0 8O F g
Date and timeof wt (/)20 /9¢ ¢ 511 /340 Grosswt__ 0. 080Y g
Date and time of wt Gross wit g
Date and time of wt Gross wt [
Average Gross wt___ J. O 8507 ¢
Tare wt of filter __L,_i@?_ g
Weight of particulate on filter ‘
J______________________________—___._._.___ ‘

Total weight of particulate __ 0. oo #+ 0.47, + 0.0oc3 = 0.0385"

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight,
Remarks

Signature of analyst
Signature of reviewer

0600001 1



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan __ Charlotte, NC Run Number 7 /- 2
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or :
container sealed
Acetone Rinse 210Pm10 5 PMAS beya 4_7 Joc /,7'”;,
(PM,>x>PM, ;)
Acetone GEEh
(PM,.5>%) SPM 2.5 Hepae /i

Front-half Acelone
(less than 10 micron and greater than 2.5 micron)

Front-half acetone container number 5858 / 0 mL-

Date and time of wt_{//22/56 3175 l%i& Grosswt 2.74s 9
Date and time of wt //[23/4¢ le2> A0 Gross wt__ 3. 74 56
Date and time of wt Gross wt

Date and time of wt Gross wt
Average Gross wi___ 3. 74 S %
Tare wt 2. 7/66
Wt of acetone blank
Weight of particulate in acetone Q. 0272

=

Acetone Rinse
(less than 2.5 micron)

Back-half acetone rinsc s container number 563 Y/ ‘
Aceltone rinse volume (V,w) mL,
Acetone blank residue concenlration © mL.
W, = CVw = (

= g

Date and timeof wt  ///22 /9 e 7211 %& Gross wt 5.55 .3 :Z g J
Date and time of wt z”gb[ﬁ@ {o 11 Gross wt . 2 % g
Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Gross wt . g
Tare wt of beaker 3.583s g

Wt of acetone blank
Weight of particulate in acetone rinse (m,) 0. 0003

— = =

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtmacted
from the sample weight.

Remarks__This set of samples also included a greater than 10 micron acelone rinse fraction. It has not
been_analyzed, but has been archived.

Signature of analyst /Q@Uﬂf-t-—- ‘
S:g::t::: gf :::iewer 2. '_ 0 0 0 0 0 0 1 2




SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan _Charlotte, NC Rua Number V' 2=
Sample Location
Relative Humidity

Sample Type Sample label name Liquid level marked and/or
container sealed
Back-half Filter < PM Q5 F.lter etz
Back-half Filter
Filter container number 0/6
Date and time of wt ///2-3/7/' . 2"3“7' BALQ Gross wt 0 OCblo7 g
Date and time of wt _s1/2¢ /96 2302 MPAD Grosswt__ 2N bl 7 ¢
Date and time of wt __* _ Gross wt g
Date and time of wt Gross wt g
Average Grosswt__ 2. 0 &b 7 g
Tare wt of filter .06 55 3
Weight of particulate on filter .00 2 g
ITotal weight of parlictdat? Olors2. — O.0D0 ¥¢ 1+~ 0.0009= O,0/05 o

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted w
from the sample weight.
Remarks

Signature of analyst
Signature of reviewer

00000013




SAMPLE ANALYTICAL DATA FORM

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks_ This set of samples also included a greater than 10 micron acetone rinse fraction. It has not
been analyzed. but has been archived,.,

Signature of analyst ghf/m Mﬁeﬁ"’—- 0 0 0 00 0 1 4

Signature of reviewer N mne. | oad.

Plant Aircontrol Tech/Vulcan  Charlotte, NC Run Number _ V S - /
Sample Location
Relative Humidity
l Sample Type Sample label name Liquid level marked and/or
: container sealed
Acetone Rinse LIOPM 10 7 PM S bendt \l—dj e ;égﬁe
' (PM,,>x>PM, ) / A /
Acetone dmiiiee P .
l (PM, ;> x) PM 2.5 onet +of
l Front-half Acetone F
(less than 10 micron and greater than 2.5 micron)
' Front-half acetone container number 5562 ?0 m <~
Date and time of wt 1] [+t |qv 2329  PAD Grosswt__ 3. 9147 g
Date and time of wt 127/46: 1305 A0 ' Grosswt 3. 91 1% g
Date and time of wt Gross wt g
I Date and time of wt Gross wt g
Average Gross wt 3.712¥ g
. Tare wt 3. 9094 g
' Wt of acetone blank 2
Weight of particulate in acetone Jdoosky g
I Acetone Rinse
(less than 2.5 micron)
l Back-half acetone rinse «SENEPcontainer number 5 55 S |
Acetone rinse volume (V,w) RD ¢ ml.
' Acetone blank residue concentration (C) ml
W, =CVw=( ) ( ) ( )= _ 2
Date and time of wt __ 1] |26 |86 23|  ABAD Grosswt__ 3, 5 8877 &
Date and time of wt /1 /27/9¢ 1310 7540 Gross wt 2. 5¢4# g
I Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Grosswt___ 3 . 5§ F7F g
l Tare wt of beaker 3.5 6% g
Wt of acetone blank g
l Weight of particulate in acetone rinse (m,) O-vo03 g




‘Ilé_'\ll.ll“l\ LN I RS LR |

SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan _ Charlotte, NC Run Number VS-2
Sample Location :
Relative Humidity
Sample Type Sample label name Liguid level marked and/or
container sealed '
Back-half Filter rl ?
Filter container number o0 :|
Date and time of wt \\\lb\q(b 2125 BAD Grosswt (0. 0707 g
Date and time of wt 4/ [z.gz& 2305 EI) Grosswt__ . D 79 / g
Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Gross wt n.-070/) g
Tare wt of filter 0.0 b13d ‘
Weight of particulateon filter __ 0. DO 2-¢ g |

Total weight of particulate __ (2. 0928+ 0. D /66 .00l = D, 0 RO5 g

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Siguature of analyst
Signature of reviewer

00000015



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan___Charlotte, NC Run Number ‘/ O-2
Sample Location
Relative Humidity
Sample Type Sample label nume Liqguid level marked and/or
container sealed
Acetone Rinse <iopM 10 7 PM 2. 5)L-Z/.M. fen. ﬁyﬂ_
(PM,;>x>PM,.) J%
Acetone dasiiihingg
(PM,>%) LPMAS lpi def/p tope
=

Front-half Acetone
(less than 10 micron and greater than 2,5 micron)

Front-half acetone container number 9% & 7 95 hyL

Date and time of wt || l2 |96 22 35 HAD Gross wt 3. H 7 f
Date and time of wt ) /26 /9 ASE _ pAD Gross wt 23.4763
Date and time of wt ’ Gross wt

Date and time of wt Gross wt

Average Grosswt___ 2. 4/ 7 &+
Tare wt B.HSGY
Wt of acetone blank
Weight of particulate in acetone Q.06

—

Acetone Rinse
(less than 2.5 micron)
Back-balf acetone rinse aspimishly container number 5 g5 2,

Acetone rinse volume (V,w) AS ) — mL
Acetone blank residue concentration (C) mL,

W, = CV,w = ( ) ( Y ( ) = g

Date and time of wt_//[2w/9¢ A 3/% 7340 Gross wt___ '3, 96 4O g
Date and time of wt 4/ /22/¢6 FETD /340 Gross wt 6317 g‘l
Date and time of wt ' Gross wt g

Date and time of wt - Gross wt g :

Average Gross wt 39t 39 g

Tare wt of beaker 3.76 2% g

Wt of acetone blank g

Weight of particulate in acetone rinse (m,) CQ-00// g

—— — -

Note: In no case should a blank residue >0.01 mg/g or 0.001 % of the weight of acetone used be subtracted
from the sample weight.
Remarks_ This set of samples also included a greater than 10 micron acetone rinse fraction. It has not

been analyzed, but has been archived.
Signature of analyst AQW ﬂ%""

Signature of reviewer

00000016



SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan _ Charlotte, NC Run Number __ V5= 3
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
container sealed
Back-half Filter A PM 2.5 F! [{ v 944.-» “
Back-half Filter
Filter container number Ot
Date and timeof wt / [] 2% [Ja¢e  #/12¥ 72AD Grosswt 0.0 o9 2 2
Date and time of wt M[ 2Y/% ~ 2307 5410 Grosswt ¢1-0 0 9 2 g
Date and time of wt Gross wt g
Date and time of wt ' ‘ Gross wt g
Average Grosswt__ 0 - 0e9 2. g
Tare wt of filter 0O.00 7? g
Weight of particulate on filter .0 0 [ ¢ g

Total weight of particulale Q00048 + Q. .00FY + O0.00/5 = ©O.O0/(2A3 o

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted

from the sample weight.
Remarks

Signature of analyst ARt A He—

Signature of reviewer

00000017




SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan  Charlotte. NC Run Number V' S - 3
Sample Location

Relative Humidity

Sample Type Sample label name Liquid level marked and/or
' container sealed

Acetone Rinse ZI0PM 10 > PM2. 5')4.00, 2

(PM,,>x>PM, ) | %j/

Acetone Qg™ .

(PM, > %) LPM 2% liree %Z/m Q"

Front-half Acetone
(less than 10 micron and greater than 2.5 micron)
Front-half acetone container number 5S¢ 17[ Y 70me.

Date and time of wt _//[20f3,, 2052 7340 Gross wt 3 728 91'2-”3
Date and time of wt //27/% (P2 2AD Grosswt___3.72. 9% g

Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Gross wt S.2R4Y4Y g
Tare wt 3. %/50 g
Wt of acetone blank g

Weight of particulate in acetone O 00 Gy g
—— —t

Acetone Rinse
(less than 2.5 micron)

Back-half acetone rinse aeniniism container number =) 5 5"‘71 ‘
Acetone rinse volume (V,w) A m mL
Acetone blank residue concentration (C) ml,
W, =CVw = ( ) ( ( )= g

Date and time of wt 26/9k 2333 0 Gross wt__ 3 =% ¢l g

Date and time of wt 4/ J27/9¢6 /1329 A) Grosswt__ 3. S¢50 g

Date and time of wt Gross wt L
Date and time of wt Gross wit g
Average Gross wt 3.5FY% g

Tare wt of beaker SHHED BAD ¢

3.5983> ;

Wt of acetone blank g
Weight of particulate in acetone rinse (m,) 0. 0076 8

%
Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks__This set of samples also included a greater than_10 micron acetone rinse fraction. It has not
been analyzed, but has been archived.,

Signature of analyst / St 4
Sig::lure of re:iewer \J12n ¢ 7 anl 1/,5( 0 uu 0 0 0 1 8



SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan __Charlotte, NC Run Number __F G~/
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or !
container sealed |
Back-half Filter < PMA.5 T l4er s |
Back-half Filter
Filter container number 019
Dale and time of wt /I/z. »l49¢ 2119 RAD Gross wt O- 0 '70‘7( g
Date and time of wt I! IZ-‘-//?@ raX el pAAD Gross wt__ (0. 0 705" g
Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Grosswt__ 0, N 70 g
Tare wt of filter 0. 0k H g
Weight of particulate on filter 0.0¢ 4 I___¢g

Total weight of particulate __ O« 00Y/ + ©.0/83 + 0.0c0/0 = ©, 023¢ gli

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Signature of analyst
Signature of reviewer

00000019



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan _ Charlotte, NC Run Number F Cy - /
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
' container sealed
Acetone Rinse L/0PM f0 7 pMﬂ-E Mernts -L%m
(PM(>x>PM,,)

Acetone SN

v LPM 2.5 Reonse ZL% feqet

Front-half Acetone
(less than 10 micron and greater than 2.5 micron)
Front-half acetone container number 56 bo A L

Date and time of wt IIII.b/?b 205+ BAD Grosswt 3. S 5/ g

Date and time of wt 4j /z,l,, JZAA 1% |1 pAD Grosswt 3 S <0 7 g

Date and time of wt Gross wt g

Date and time of wt Gross wt g

Average Grosswt__ 3.5 5 /0 g

Tare wt 32.532% g

Wt of acetone blank g

Weight of particulate in acetone O 218D g

Acetone Rinse
(less than 2.5 micron)

Back-half acetone rinseajll? container number 535%
Acetone rinse volume (V,w) HRE mi. mL |
Acetone blank residue concentration (C) mL}
W, = CV,w = ( ) ( ) ( ) = g|
Date and time of wt {}|20l9¢ 2322 BAD Grosswt__ 3.7 93 gl
Date and time of wt g [27 16( 15326 /AA41D Gross wt 37193 g
Date and time of wt Gross wt g\
Date and time of wt Gross wt g |
Average Gross wt 2.7/193 el
Tare wt of beaker A gl
B3.7183 pao |
Wt of acetone blank g
Weight of particulate in acetone rinse (m)) 0.06/5 £l

e e——— — —
| — —— —— —— ——

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight,

Remarks__This set of samples also_included a greater than 10 micron acetone rinse fraction, It has not
been analyzed, but has been archived.

Signature of analyst Yo —
Sigxr::t::: gf reviewer A inne. 1 eads ;/ 0 O O 0 0 0 2 0




SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan __ Charlotte, NC Run Number F G~ 2+
Sample Location
Relative Humidity

Smn;le Type Sample label name i Liquid level marked and/or

container sealed
Back-half Filter <PM 2.5 K ther ‘:
Back-half Filter |
Filter container number 0)7
Date and time of wt I/_I?-b,‘l‘(- A)20 A ‘-n Grosswi__ 0 -0733 g
Date and time of wt /) /o] /4 Ls 2301 pBAD Grosswt__ 0-0 7 2 ¢4 g
Date and time of wt ’ Gross wt g
Date and time of wt Gross wt 2
Average Gross wt 0,734 g
Tare wt of filter (_9.0‘05-"‘ g
Weight of particulate on filter 0.0 0% O g

Total weight of particulate Q.0086 + 0.025Z 1+ 0.00/5 = .0377 g

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Signature of analyst
Signature of reviewer

000008021



SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan _Charlotte, NC Run Number F C -
Sample Location
Relative Humidity
Sample Type i Sample label name Liquid level marked and/or "
container sealed ‘
Acetone Rinse L)oPM 10 7/M 3.5 fres ‘kfbu
(PMy>x>PM, ) / )éilLL
Acetonc"milingy :
(PM, s> x) LPM A9 E-ﬂ/l-jz '/";ﬂ’:m @g
- T
Front-half Acetone
(less than 10 micron and greater than 2.5 micron)
Front-half acetone container number 5 §5 7 f‘)-/”) L WA))
Date and time of wt |} lz(:’l‘)é: 933 PAD Gross wt j 400 72- g
Date and time of wt // /2 7/%¢ /A5 of 7340 Gross wt . 0093 ¢
Date and time of wt Gross wt g
Date and time of wt ' Gross wt g
Average Gross wt Y 00%3 g
Tare wt B.9&11 g
Wt of acetone blank ' g
Weight of particulate in acetone . 0252, g

Acetone Rinse
(less than 2.5 micron)

Back-half acetone rinse atsimfslemcontainer number 58S ¢
Acetone rinse volume (V w) XS M,
Acetone blank residue concentration (C)

ml,

W, = CV,w = ( ) ( ) ( ) = g
Date and time of wt _ll2lo [q0 2220 44D Grosswi__3. 2339 g
Date and time of wt _j [27/9¢ (31D BAD Grosswt__ 3. 33 37 g
Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Gross wt 3.-2335 g

Tare wt of beaker 2.23323 g

Wt of acetone blank E
Weight of particulate in acetone rinse (m,) 0.00s4~ g

|

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks__This set of samples also included a greater than_10 micron acetone rinse fraction. It has not
been analyzed, but has been archived.

Signature of analyst %:/M? : 0 0 0 0 00 2 2
/

Signature of reviewer AZ v & J YA




SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan  Charlotte, NC Rug Number & ~3
Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
container sealed
Back-half Filter |

Back-half Filter

Filter container number 0/0
Date and time of wt l”:;-',‘leb 122 BAD Gross wt o.b 7"/0 g
Date and time of wt /{24 /56 501 é“‘D Grosswt__ 0.0 740 g
Date and time of wt Gross wt g
Date and time of wt Gross wt g
Average Grosswt__ @ . Q7% ¢ ¢
Tare wt of filter 0.0b83 g

Weight of particulate on filter 200 5 9 g 3

Total weight of particulate 0.0057 * 0. 0/5b 7+ Q00032 = T 0 024k g

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Signature of analyst
Signature of reviewer

00000023




SAMPLE ANALYTICAL DATA FORM

Plant Aircontrol Tech/Vulcan _ Charlotte, NC Run Number rF c" 5

Sample Location
Relative Humidity
Sample Type Sample label name Liquid level marked and/or
' container sealed
Acetone Rinse LIoPM 10 7 PMAS Cunde Hj{m. foq s
(PM;p>x>PM, ) \
Acetone SnilliiENgy .
Front-half Acetone
(less than 10 micron and greater than 2.5 micron)
Front-half acetone container pumber D86/ 75 me
Date and time of wt /| /26 /17(0 RI3D7 AP Grosswt 3, 8§74 2_ g
Date and time of wt /) [2¢-/,, 1260 541D Grosswt_ 3, § 74 ¢ g
Date and time of wt _' Gross wt g
Date and time of wt Gross wt g
Average Gross wt BET42S g
Tare wt B.ES5S57 g
Wt of acetone blank g
Weight of particulate in acetone 2 O/56 8

Acetone Rinse
(less than 2.5 micron)

Back-half acetone rinse AgfjilPcontainer number Sseé

Acetone rinse volume (V,w) A0 ML mL
Acelone blank residue concentration (C) mL
W, =CVw=( ) ( ) ( )= g
Date and time of wt _!] |24 /st 2527 AL Gross wt__3. 3310 g
Date and timeof wt ;) |2 7/%6 (309 7249 Grosswi__ 3.3 307 g
Date and time of wt Gross wit E |
Date and time of wt Gross wt g
Average Gross wt g
Tare wt of beaker 3.3307% 2

Wt of acetone blank g
J_ Weight of particulate in acetone rinse (m,) g 0003 g
B

Note: In no case should a blank residue >0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.

Remarks__This set of samples also included a greater than 10 micron acelone rinse fraction. It has not
been analyzed, but has been_archived...

Signature of analyst / ,&&-’"‘
ey

Signature of reviewer

00000024



SAMPLE ANALYTICAL DATA FORM

Plant Air Control Tech/Vulcan  Charlotte, NC Run Number /5%
Sample Location
Relative Humidity
Sample Type Sample label name N Liquid level marked and/or ‘
container sealed

Back-half Filter LPM 2.9 M pt |

Back-half Filter

Filter container number oo L
Date and time of wt H/l?/?g_. _ /¥sy 64!..0 Gross wt 0 b7Y g
Date and time of wt _// [20/4 ¢» /515 B Gross wt /) 6 7 2 g
Date and time of wt Gross wt g
Date and time of wt . Gross wt 2
Average Grosswt__ /) , 0 7™ 2
Tarewtoffilter _o7 .0 65/ g

Weight of particulate on fillef— o

|T0tal weight of particulate g |

Note: In no case should a blank residue >>0.01 mg/g or 0.001% of the weight of acetone used be subtracted
from the sample weight.
Remarks

Signature of analyst %%
Sigpature of reviewer ADimne ¢
- /

00000025



SAMPLE ANALYTICAL DATA FORM

Note: In no case should a blank residue >0.01 mg/g or 0.001 % of the weight of acetone used be subtracted
from the sample weight. -

Remarks__This set of samples also included a greater than 10 micron acetone rinse fraction. It has not
been analyzed, but has been archived.

Signature of analyst _%W MﬂL—
Signature of reviewer A zt_/nn& / W)& g g o O 0 0 2 6

Plant Aircontrol Tech/Vulcan _ Charlotte, NC Run Number 5/ /Q'
Sample Location
Relative Humidity
Sample Type Sample label nane Liquid level marked and/or
container sealed
Acetone Rinse I@ ! K
I (PM,o>x>PM, )
Acetone & Filter
l (PM,4>%)
l Front-half Acetone
(less than 10 micron and greater than 2.5 micron)
Front-half acetone container number b & l/ b Y/ 2/ V-
Date and timeof wt (] /26 ]9 ~ 232d BAD Gross wt 2.5850 g
Date and time of wt _// /26 /9¢ (319 240 Gross wt 3.589 | g
Date and time of wt Gross wt g
l Date and time of wt Gross wt g
Average Gross wt 3.59¥5/ g
Tare wt 3.88s50 g
I Wt of acetone blank : g
Weight of particulate in acetone . oo [/ g
—— = ||
l Acetone Rinse
(less than 2,5 micron) ;
l Back-half acetone rinse and filter container number
Acetone rinse volume (V,w) mL |
Acetone blank residue concentration (C) mbL
W, = CVw = ( ) ( ) ( ) = g
Date and time of wt Gross wt g
Date and time of wt Gross wt g
l Date and time of wt Gross wi g
Date and time of wt Gross wt g ff
‘ Average Gross wt g
I Tare wt of beaker g
Wt of acetone blank g
I Weight of particulate in acetone rinse (m,) g



APPENDIX G.

CHAIN OF SAMPLE CUSTODY SHEETS
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APPENDIX H.

STONE THROUGHPUT, PARTICLE S1ZE DISTRIBUTION AND
MOISTURE DATA SHEETS & CALCULATIONS



Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation . Client: National Stone Association

Job Number 322

City State: _Pineville, North Carolina Test Location: C_ogy&gg C”’[

Date: _|| IILI%

Run Number T?dT C-1

Sample Time H:10

Belt Length in feet 212 Seconds for | Revolution 35: 92 Belt Speed feet/min 45

Pounds of stone/2foot sample 127.2  pounds Production Rate Tons/Hour _9 52.1

- 'Pan Size Tare Weight | Sample + Tare | Sample Alone |~ %.of Total
1 . i
)ggii,g“m 53+ 23301 2232.2 b5.6
2) ¢ meshy
T 4292 | H%.0 \2.6
3w A%t
lomesr | 281.9 5658 505 .3 4.9
4)
\Boreteaons | 3% 4193 A3l 23
5) 2comesn
Fomiams | PO HI4.3 (2.9 1.8
6) “WDmesk
Aeniceons L5373 4453 33 .
7 \
| P ‘n #1
y CAR: W0k | 3g.4 )|
Pan #2
Totals N/A N/A 3. H qc’ 3
Circle Pan Used for Moisture Determination ]
A.)) Sample Weight Wet - Pan Weight = 3"125) G :
HRF

B.) Sample Weight Dry - Pap Weight =

C.) % Moisture =[(A - B)/ (A)] * 100 =

0000000 1



Plant Name: Vulcan Materials Corporation

Production, silt and moisture Log

. Client: National Stone Association

Job Number 322 City State: _Pineville, North Carolina Test Location: Caove_xpr C'TLI
Run Number TP4TC- 2

Date: / //ZHG

Sample Time

25 .

Belt Length in feet 233 Seconds for 1 Revolution 3592 Belt Speed feet/min 456

B.) Sample Weight Dry - Pan Weight

C.) % Moisture = [(A - B) / (A)] * 100

Pounds of stone/2foot sample 108.3, pounds Production sl:te Tons/Hour O.E;EJ 9 éﬁle&
Y i [* [

T PanSize | Tare Weight | Sample+Tare | Sample Alone | - % of Total ] 20°% UWER
oss leiss  |mp3 | ngis | 0365wl
DHmes A smp | F8l2 | 2812 M2y | Fe
R T T R E-E 7.9 g~ W0
Dowrsh (s (3886 | €0 3.04 ‘
) Lomsh 352 3 3%.3 Hu 4 2.25
© Heomesh 45 4, U8L.l | 28.6 1.4 4
7)

Pl g3 3893 |2z LI

Pan #2

Totals N/A N/A \ o'q_5 Z ﬁ.qﬂ

Circle Pan Used for Moisture Determination I 2
A.) Sample Weight Wet - Pan Weight - 19928

00000002



Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation . Client: National Stone Association

Job Number 322 City State: _Pineville, North Carolina Test Location: (chVeypC CJ"
Date: _W1319s Run Number TPATC- 2 Sample Time _{D° 20 .
Belt Length in feet 2 13 Seconds for 1 Revolution 35:7Z Belt Speed feet/min H5%

Pounds of stone/2foot sample | 5.5 pounds Production Rate Tons/Hour 1634 .9

___PanSize | Tare Weight - | Sample +Tare | Sample Alone | % of Total
R T 1026.2 5010 32

DHBmesh 1 ap9 g Sbe.5  |HIB.L 13,84

Y oomesn | 39/, 4 LI 8. | 312

D woreh | 359 (w2 9.2 2.6l

O Homesh Typaz 551, | 5.3 .45

7

Pan#1
an 313 W3 314 .14
Pan #2
Totals N/A N/A
34566 | AT
Circle Pan Used for Moisture Determination 1 2

A.) Sample Weight Wet - Pap Weight = 3"‘0‘2 |
B.) Sample Weight Dry - Pan Weight = 34 Cd):?-

H
&
Cco
=

C.) % Moisture = [(A - B)/ (A)] * 100

Guu00003



Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation . Client: National Stone Association

Job Number 322 City State: _Pineville, North Carolina Test Locationza'wm P,
pate: 111896 Run Number FG~ | Sample Time 0 HQ :

Belt Length in feet &l Seconds for 1 Revolution 4):98 Belt Speed feet/min 238
Pounds of stone/2foot sample éD' ﬂ pounds Production Rate Tons/Hour Zl‘ﬁ . 5

Pan Size. | Tare Weight | Sample+Tare | Sample Alone | % of Total
R I =Y 194925 H5. 4 H8.83
H et s3I0 b2 3 23,02
_3) No. ¢|O | %\ ‘ﬁ()_s MZ"( TE.\SQZO.‘B
9 Melbo 1526.5 3N Y 2.9 2.53
) Moo | 3519 Hae | %.9 198
9 NO-HO | 453 3 498, | Ho.8 .Uz
7
Pan#l 3632 4.6 | 37| .29
Pan #2
Totals N/A N/A QB?—S 7 )&) o
Circle Pan Used for Moisture Determination 1 2
A.) Sample Weight Wet - Pan Weight - X911
28%.1

B.) Sample Weight Dry - Pan Weight =

C.) % Moisture = [(A - B) / (A)] * 100 NN

00000004



.Belt Length in feet

Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation . Client: National Stone Association

City State: _Pineville, North Carolina Test Location: ﬁau_l/_em[_.z
Run Number VS"'

Job Number 322

Date: ”/lgﬁ[o

Sample Time |5:4D .

Seconds for 1 Revolution Belt Speed feet/min 553

Pounds of stone/2foot sample ’82 3 pounds Production Rate Tons/Hour |5'2 4 ‘WO%.‘:@EN)

Circle Pan Used for Moisture Determination

A.)) Sample Weight Wet - Pan Weight

B.) Sample Weight Dry - Pan Weight

C.) % Moisture = [(A - B)/ (A)] * 100

2

- Hi819.

44..).3
5.5 .

“PanSize | Tare Weight | Sample + Tare _ -Sﬁ'l’-‘e Alone | --‘% of Total. Clbj‘ 5
D3| s 4159, 1 e ® | 8.1
2) -H"-{ | 51b.3 g43.| o, 8 :"Lﬁ
SRR Y] (#7H 2%9-3 b3
 #loo {3265 38Z.] 55 b 1.25
SHWO 359 |ugse 53.3 119
O HUD | Y51 505.8 485 LA
7)

AT 1 2673 335 | 398528 o
Pan #2
Totals N/A N/A % / 3 'm 0

00000005



Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation . Client: National Stone Association

Job Number 322 City State: _Pineville, North Carolina Test Location:CDNNggor 0.
Date: “lﬁm Run Number FC&~2 Sample Time L‘lb

Belt Length in feet Wolo  Seconds for 1 Revolution HB Belt Speed feet/min 222

Pounds of stone/2foot sample \‘H .?’ pounds Production Rate Tons/Hour 254.5

~PanSize | Tare Weight | Sample+ Tare | Samplc Alone | % of Total _
Do¥ | sm 22MF | 168He | Yot
DEL ] b3 134].9 8364, 23.08
DERC | 3l 2081|8200 | 2240
DR |5 |4l Be | 2.3
D #2O | 3519 433.9 820 2.3
O #d00 - 1us33 (BI04 53 | e
7)

il 3633 A9 2.2 Vb

Pan #2

Totals N/A N/A %,8'0 qﬁ.c‘q

Circle Pan Used for Moisture Determination 1 2
A.) Sample Weight Wet - Pan Weight = %49 8 .

B.) Sample Weight Dry - Pan Weight =

C.) % Moisture = [(A - B)/(A)] * 100 = é %

0UL00006



Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation . Client: National Stone Association

Job Number 322 City State: _Pineville, North Carolina Test Location: @vgar 3
Date: hc”q(t’ Run Number N S-Z Sample Time H\5

Belt Length in feet Seconds for 1 Revolution Belt Speed feet/min _55%

Pounds of stone/2foot sample lgz-‘ pounds Production Rate Tons/Hour |5]D . 5 ((nbo/o\‘b SCREE

Vb3
#3

" PanSize - | Tare Weight ‘| Sample+ Tare | . Sample Alone % of Total

VO3B | m3a 8ol |B3H.5 |89.88

X 5\ A3 e .65

D R0 [3ge | 1.9 133.8 293

TEC a5 | 5BS | MF | o7

VWO 13619 39| WL  |0.35

R LT N6g85 312 |0.53

7)

Pantl o 313 3952 | 215 |oyz

Pan #2
Totals N/A N/A 5? } 3 Z
. 100.0
Circle Pan Used for Moisture Determination 1 2
- i . 57388
A)) Sample Weight Wet - Pan Weight = .
B.) Sample Weight Dry - Pan Weight = 5?Ib/ ? .
(4)
. 4.4
C.) % Moisture = [(A - B)/ (A)] * 100 = .

Guu00007



Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation

Job Number 322

. Client: National Stone Association

City State: _Pineville, North Carolina Test Location: C-o .

Run Number FC"3

Date: _IL/QD/%

Sample Time 0845 .

Belt Length in feet Iolo  Seconds for 1 Revolution 4! ® Belt Speed feet/min 233

Pounds of stone/2foot sample iﬁ z pounds Production Rate Tons/Hour 252. "l

PHRL.3

" PanSize .. | Tare Weight. | Sample+Tare | Sample Alone | % of Total .
T 555 537 1943 13¥+.2 39.50
D ¥ 5163 1484.5  [1B.2 211
3) BUp 283, | 1249.5 &el.H 24 3|
DD | %5 4245 8.0 2.8
3y 420 | 3519 4z8HY . 5 2.19
6) v 4573 5143 510 .63
7)

Pan#1 AW H10F 43 .23

Pan 72

Totals N/A N/A

99.98

Circle Pan Used for Moisture Determination

A.) Sample Weight Wet - Pan Weight

B.) Sample Weight Dry - Pan Weight

C.) % Moisture =[(A - B)/(A)] * 100

il

&
N
y

[
=
R
o

f
S
I

L o?

00000008




Production, silt and moisture Log

Plant Name: Vulcan Materials Corporation

Job Number 322

Date: __|}/20(9

City State: _Pineville, North Carolina Test Location:

Belt Length in feet

Seconds for 1 Revolution

Run Number VS -3

. Client: National Stone Association

-3

Sample Time o040 .

Belt Speed feet/min 553

Pounds of stone/2foot sample 225? pounds Production Rate Tons/Hour \8%2_ (wﬁyﬁgw

-~ Pan Size Tare Weight - | Sample + Tare. | Sample Alone | - % of Total |‘| 23_3—[-{))1\
D o35 |5 51697 (W32 | 82.47 |
2 e 5l(o3 9%s.3 410.0 132
D HO 3gp .8 333 5738
R k7% Yo.3 38 .49
0 W0 1359 425.) 132 | 3]
O # yg3a 505.2. 319 0.85
7)
Pan #1 &p-]':l- L{m Z, 33 5 o. 58
Pan #2
Totals N/A N/A %63. ? | 0. OO
Circle Pan Used for Moisture Determination 1 2
A.) Sample Weight Wet - Pan Weight = 52932 5
B.) Sample Weight Dry - Pan Weight = ‘%05 8

C.) % Moisture = [(A - B) / (A)] * 100

!
o

. 041%

00000009



APPENDIX 1.

AMBIENT PM,, AND PM, . DATA SHEETS



Ambient Conditions

Page Lof/ .

Plant Name: Vulcan Materials Corporation Client: National Stone Association Job Number 322 City State:

Pineville, Non:_t.;lsCarolina 50 30.0 1o 45
Wet Bulb __ 32 OF Dry Bulb __34 OF PRAR _30-0 o100
L8 0.9 )
Relative Humidity gl % Moisture _O- (o
pate: _ W% Run Number TPTC - | Observer 11D .
" Clock Time | - ‘Date: " |. Location .j}.PMI10-| ‘PM2.5 :| Ambient | -Stack
| o b wa pawa L N A
et eyl egmdf gmd |
}o-.aapn:ig HA i .5 Vv
0237 s |l w9 " ). 2. (e
HSY Jiz53' ToEA TP STCK 147 gy’ v
131 J134] 11 (B P SrACK 3, 28mgp? L/
Nz Wn/O% It Swek 347l v
V3l /1315 1[0 7C STACK 8. Umglnf 0SHhaigh® v

60000001



Ambient Conditions ;
Page 1 of [,

Plant Name: Vulcan Materials Corporation Client: National Stone Association Job Number 322 City State
Pineville, North Carolina ;

26 H3 1036
Wet Bulb _ 30 - OF Dry Bulb 32 OF Pgar 23.85 07:10
(4]
Relative Humidity 8' % Moisture 0 5
Date: ”, 12 !ﬂlo Run Number TPATC-2 Observer __ 1B
- Clock Time |- - Date: -} Locatlon 1 PM_IO' PM2 5. .J:Ambient | Stack | .
NI R ‘amcbe} Pm pgmd | pgmd [ ] Plant Do
08 5o /10115 nlzsz_a FroupelC. 2.9 v oN
10:;5/ naf Inlfae | » 2). | v~ :
1273310 n,I leqzto 1? 3L T |
B/t Lz | &lemg .
o2 /1405|0286 TC R 3w o
M4  [Nri4 T B.4p i =
M5 [mig Wizl TP Z1omghe —
00000002



Ambient Conditions
Page 1 of / .

Plant Name: Vulcan Materials Corporation Client: National Stone Association Job Number 322 City State:
Pineville, North Carolina

Wet Bulb _30 OF PRAR Z‘)[p

OF Dry Bulb _32

Relative Humidity _ 80 % Moisture 0.5

Date: I/ I?)lGMD Run Number TPATL-3 Observer 11>
Clock Time | - ‘Date.. .| - Location | PM10. | PM2.5 | Ambient | Stack
R ‘Zbo'Fram 1 pgmd | wgm3 | .
g0 -1pio_ |M131Ak  [seconpipy Guste] 3.2 \/
o - 1235 W i3)9k ' Z28.5 v
W i3 [ TP [ - OB malep v’
W13 /% TC 2.55 majn? v
nli38 e 7C. | 8.24me v
1[5/ TP S H0nsa? v
00000003



Ambient Conditions ‘ !
Page b oof

Plant Name: Vulcan Materials Corporation Client: National Stone Association Job Number 322 City State:
Pineville, North Carolina

Wet Bulb

Date:

L’Cj OF Dry Bulb -5"’ OF PRAR qu ‘
Relative Humidity 0O % Moisture l°’o : 'Lbi\/;%’” meﬁf‘

“[ \QIQ(D Run Number YFC-) Observer ”B . ,25 '?ﬂx @"i"?/ﬁl’u{’,zf
Clock Time | Date | Location | PMI0. | PM2.5 | Ambient | Stack | fo~ mndcied
AU PR R : TWA TWA V \l e ont

|l leotteem | pgmd [ugmd |0 |
0T550% T8l | seconbiR) 29 | v

ou3/ oy nhslde ) 197 3 v
12:30-/232_10]18[9¢  |Fues Casher | 83nalp [

[225- 123F | n/ig/9% \/;hwhfgﬁmv 363 L~

1246~ 1248 |u/19/9% FC |, 4 maht] [

1218 1245 |11[16P VS 232 L

0L000004



Ambient Conditions

Page; _\_of l_

Plant Name: Vulcan Materials Corporation Client: National Stone Association Job Number 322 City State:
Pineville, North Carolina

Wet Bulb

54 OF Dry Bulb

5%

Relative Humidity 8 l % Moisture I':I .

Date: \\ hol lqlD
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APPENDIX J.

VIBRATING SCREEN WIND SPEED AND
DIRECTION DATA SHEETS
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| Vibrating Screen Wind Speed and Direction Data
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Vibrating Screen Wind Speed and Direction Data
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APPENDIX K.

US EPA OAQPS/NCDEHNR CORRESPONDENCE
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nsa National Stone Association
1415 EMlot Place, N.W., Washington, D.C. 20007-2599 202/342-1700

===I===ql
ITO: Ron Myers

I FAX # ; 919/541.0684

COMPANY : US EPA OAQPS Emission Factors Development MD-14
FROM : BIll Ford

DATE : November 7, 1996

TOTAL PAGES : (including cover shest)

We transmit from 202-342-0702. If you do not receive the pages clearly, call me at 800~
342-1415 or locally ar 202-342-1100.

Just a reminder that Fﬁz,, particulate emissions testing 1s scheduled to get underway Monday,
November 11, 1996 at Vulcan Material Co.'s Pineville Quarry. The quarry is located south of
Charlotte, North Carolina off I-77 at Nations Ford Road. The contact person for Vulcan
Materials Co. is Mike Poplin in Winston-Salem. He can be reached at 910/767-4600.

The schedule is as follows: _
November 8 - 10  Tertiary crusher / transfer point set up
November 11 - 13 Tertiary crusher / transfer point testing
November 15 - 17  Vibrating screen sel up
November 18 - 20  Vibrating s¢reen testing

We also plan to gather preliminary test deta on 2 fines crusher November 18 - 20 that will be
used for planning future fines testing.

Test protocols using a cascade cyclone method will be the same as those approved for the earlier
crusher, screen and transfer point tests, except that a nephelometer will be used to measure
ambient PM,; and PM, ;, eliminating the need for Hi-vols for the screen tests and HEPA filters
for the crusher and transfer point make-up air. Three six-hour tests will be done on each
source, These will be done under controlled conditions (wet suppression in use). We will not
test under uncontrolled (dry) conditions. One filter from each source will be analyzed by
Polarized Light Microscopy (PLM) to confirm that only particles less than 2.5 micrometers are
present and to determine the organic and inorganic compounents of the PM, ;.

A copy of a memo from Fred Allen, North Carolina Aggregates Association, to Laura Butler
inviting the North Carolina Air Program Staff to observe is attached for your information.

Please call either me, John Hayden, Dr. John Richards or Todd Brozell, Horace Willson, Steve

Whitt or Mike Poplin should you have questions or need more information. Hope you can visit
the site.
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NORTH CAROLINA
AGGREGATES
November 5, 1996 ASSOCIATION

TO: Laura Butler

FROM: Fred AllenM

SUBJECT: Field Testin g of Quarry Emissions

This will confirm our invitation for you, your staff or others from the Department or local
programs to visit the site of sampling and testing for quarry dust emissions.

Beginning November 11, Dr. John Richards and Todd Brozell of Air Control Techniques,
PC, will be sampling and testing tertiary crusher, screen and transfer point emissions at

Vulcan Materials Co. Pineville (NC) Quarry, South of Charlotte off I-77 at Nations Ford
Road. '

This field testing is being Sponsored by the National Stone Association in cboperation
with EPA to help determine both PM 10 and PM> 5 emissjons.

On behalf of Vulcan Materials Co. and the referenced associations, we welcome you to
view the field testing.

4600. Of course, the testing schedule may vary due to weather, equipment, or other
uncertainties, so please check with Mike before visiting.

The aggregate industry is serious about our efforts to know as much as possible about
our emissions and to be able to effectively contro] Particulate emissions. We welcome
your participation and comments about this project,

cc:  Mike Poplin
Horace Willson
Bill Ford /
Dr. John Richards

Butler/emissions field test
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